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5, 8, 1 l#»te*tf««fctt4, 7, 1 0#3H*fr- 
0te*WlF 1 3 £tf tpntMRft 1 4 (Dffijj* l 

[0049] m^-r—^-fu—y^j^ hizmmzti 

^?tlS©T% fif-S-r-^OS/W hi** 8 If **r;Wc 
SvW Ki 4 tf *-fe;l/Jc^>v>T04 l IHH1t<B*$tro tp 
[0 0 5 0] a*tt**tfj»R«fettO^-^B**» 

ffi^-r^c ^tc^t). ^^yflE»fcj;tfiBi»sfio«a 

ft, «Jt»»C«tllBfettO«Ftt«ltl»f *• *t«fctt5X 
K*ftfe«*ttfe*tf*«^Offi||66rttH: % 

- ^ £>^- s^m-br -r § c £ t> -t? * « c t ic &m 
[0 0 5 1 ] E.m^^mm'f—^^mm^—^mm^ 
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'BBffi 5 ^ ? Bl »J — * U ^ h © 3 V > F fc BB Jl -T 

Bij-r- * a^- ->*±i*©#?ife <fc xsmm\mxx ww? 

X F n > kf a. — * LfcX* •vHcfc S * C t 

t)^«ti«'N-y^-&sns. 10 
[0 0 5 2] ^y X FEPBU-r— ^ £ LTOEPBiJt 1 — £ 
Mil/ W 75 -f ^ 1 5 ^©afctt-f jt - i?<D M<D A*J 
£ESS^tt77.^EnJSiJ'r-^i:LTEn»JT f -^iaS 

f=V> (overlay) i:Mtr^-e-«r#^lT*S„ COf^ 01 

m j ?—99Emw? i 5'<> i 5t^x««a««tu be® 
a*tt#3W»(* 8^3360, * 5 -snuasaM* 9 -e a ^ 

G B*7— ^HT?«IB«n*V>«^lco^T) , RGB 20 

t>\ stssMras-eei 2 ic^snrv^o enisd-r— #a*^ 

-F^xTOtit^n-y^KilSeu ^2fc^n«SI 

So 30 

[00 5 3] mSLfciSfc* BIWT f -*ffl»W^ 
•Y;/ 1.5*4, 9^**fcttffiB5X*B1B0-r— *JBSO 

[0 0 5 4] fflBiJ-r- # ffiS/ W^-f^l 50^L 
[0 0 5 5] v>f ^n^ , P-b^-9-«rffifflbTffl*Jv f — # so 
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[0 0 5 6] 91giJ"r— *ffia^Wy^>f > 1 
^IHBBfflH:* CMYK*5— l±«t»*««n*9lJBI'r 

— **s»ffls i^HW-stis*^— if • yy > b 

^V16tt, h*— S?£K5M^*OteJto'&. C 

h^— «rSfl> (developing) "TS C £ <fc DEMtTSo ^ 
'J^hi>y>l 6lc<fcoT&ffl£nS4^X<D^mQ i 

a*, fflBU'r— *iaa^w^-f > 1 s^ois^x^ai 

#l7CtCO^T 1 AX) o 

[0 0 5 7] Bua?bfc<fc-5^, ^±f*<Dffil8^X# 

— y c b c r *7-aBT?aisn*o »ia*ttEE 

<d ~f u- * n-€ntc ffigi^ x ^ fflByf*— # 
•rstcti, 4ooja^Lfc/^xTfflBy-7 :? -^ffl ; aA-i'y 

1 5^Jit>T. ^—^COV^T^JEJS^X^fiPBiJ 

*\ zocoi/Whfffi^^^^^bT^n^no^ffl 
*tti o^cfctfii^fti i#«mc #aofc«>as6 
nso ^a^ttffiB^x^fflMx-^o^hte^^* 

— 'J— ^ (interleave, 20 SnSOti. ffi^ 

Xf^fm 7 >&mm$:Vk5 X * Bigy^- ^ iz 

©W»tO»O»TBL<a^* 0 aftttfiBBBlBO'T— 
a5fett^-^«"B***tr. »5fc14ffiS®57X*0] 
B'Jx-^Off?!^^. «H»ff3V*fTS*u ffl^tt^X 

RiShftC rfeitfC bHJR*0«*l£5B (expand) *T 
So MNHtffU:, affettffSHlWl lO— fffcLTHfr 
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[0058] i i &£zfmm£:®. 1 0a>WSSMf 

^ffl-T2>©T% ^— W«TO*7- ^b— >(col 
or plane) KO^TOEEBS^X^BIBiIt*— ffl^tt 
1 1 fc.fctfSSHS^'H: 1 4 051^ LT 

© 4 ^XO^n^tUCO^T, *7-^FISfti# 1 2 

#c m y k fs^— i±m<o 4 yco r> % i o££/£-r 
<d e ^ ^.)v<r>^n^n^m.irm^^ tz itmm^<o^ 

X^EPJSiJx— #©3{@©8 kT-y h©>W hfcffifllLTlt 

»*tt7**fljswf f --$'fr&»/*i£*is 2 arose? h 

So *5-fflBB«lW»ff 1 2'\©«^tt-7X^En«iJx- 
#A*Jt±, Y C r C b*5— 2Smn«««tt*o 
[0 0 5 9] H2f±, «^tt5 43j:Cf«RSBIctt4Eie» 
te«*H£7fc,fct«^8#SB*f^ *&Si*:14l 0 

7M'M?ti5Ci:^ft5c LfrU BIBiJt*— * 
M/W^5-1'J'1 5<D#i:LV^$if&Jgfc:te^T«:, 

»*tt©ffi«3 1 o©A-Ffi7 

w&gasfM, 9, 1 2*^r*\ 1010*7- ssis^ 

^USSJ&lilcfcoTii. *9-ffiWBE8M»tf, UM TAP 
PRATUS FOR GENERATING INTERPOLATION INPUT DATAJ (1 
0960608- \), TAPPRATUS FORROUTING INTERPOLATION IN 
PUT DATAJ (10960467-1) fcMa^tlTfe tK #BgtJ:t) 
ccflt)Ati5„ £tt&ffi#B<93]|«lca % a^tt 

*5-as«onB"c»»«jiffi-**5-ffiiiiia«», * 
»c a ufc ^— if ^ u > h x i/i? >t * *> ffiffl ? n* * 5 

[0 0 6 0] flf^HM^l 3«, «ai*tt9X*B«iJv*— 

*XHJ-A, a^f^X^EPfiSJ-r-tS'Xhy-A, «#> 
RBM-r-*X h U —A, flf-g-x-^X b V -KtkXti t 
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UTS^BJSo Cft&OEPBiJ-r— **h'J— ACD^^V? 

i o©*^— yu-y^-r epsst*— mm 

CxDvX^aiJSiJ-x— ^Xh'J — A tti^aft 

wyyt;w) anas:. aassnT^sa^-yu— 

nT^&e^^^x^gy-r-^av ^a^tt^x 
ft7X^ ensy-r— # x h y -A*r> e. a&sn* i! -5 

*WK^-* 0 0f*lftfln 3«BS9BllEtt«J:tfM8l^tt 
20 &»£tt*3*tf«*1SiD7X*0]»l7*— *7h'J- 

[0061] i»jp£nfcW8U7*— ^aaa/w^-i^ i 

-ffllBBS«IIM¥ 1 2 ©JMcflf&JWls 1 3*tt»S»J*C 

30 fcT, yj>hx>i?>l 6©CMYK*7- tt1S©l 
oco* 5 — Zf \y— > to V>T 5 X £ epgijT 1 — ^ <r>i&m<r> 

ffiiHiasiw»ff i 2tc 7 tfc-5Teifi!ij7 ? -^sas^W7 p 7-Y 

> 1 5(cffiSLfccO-e«, R G B43<tl/Y C r Cb^7 
— ^liSI© 3 ^TtfO-^ft^ftKOV-'T v X ^ EPBU-r— ^ «r 

l 3««ffiffl"r*i:^3£«tt^u*!:i:fcft*. 
[0062] fe^a^ttfe<kt;a^tte^lSlJ7 ^ -^^^:ov^T 

40 SiJ<iO^X^^-r§81B'Jr r -^J!VS/W7 B 7'r>©« 

><D * 7— ft^<0-r ^T<0 * 7 — ^L/— ^ICO VT 5 X 
^ BIBiJt 1 - ?rStJ S c i: It J: D iSf^-T 5 ^ V > h x > 
S^fcS&tttffeS. *5-ffi|IIJSB»*IM^l 

*ff^*aMB*1W« *5-ffiW«W«W 1 2 
so gt-rSo a6Kflfrft«flFl 3I4» C, M, Y, KBiR 
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[0 0 6 3] BlWx— *ffla^W^5^>l 5<D#£L 

ausy-r-^tt* *mmmti 4tef*?ns 0 *mwjsmif 
* -t Hji-r § * wmmmf- ? tc * t> nfc <k 

fcte+IBIi»a*fT5o flf**fEi 3 0*te*BBBliflF 
1 4*{iLW~3V&ctb\ *Mni»ff4^UVhx>. 

7»JE0*o *6*c. *RHIM*fEi 4Wflt^»fffcifc?£r3 
tt7X^WJf-^OX h y — i*fc:o^T*H«»ft 1 

4 *»jflk:*ffr*a«tt«<*ate«)fc, *HBHtft i 
4otBiS3V»b<*ira-r*o *6ic. 8WJ7*-#aa 20 

5<OS»fc*|!0111OTi 4#S<C£: 

m^^^m^- 

*<DBEtt<0*ldtc* HWftfr 1 4 *(Mfc»« c fctt. 
*P*H«ia«C <fc 0 3ftS2f tlfcBBB (enhancements, X> 

*raw»ffi 4«itfT-rsci:fc:ioa«sn«o bfc 

JS»tt-ett. *IBBiakff l 4tt*9-3SH«SttlfPl 2 

[0064] ^xzmqr—zcD&vzizMctpmmv: 

v hfctfJDSTfceDli, *H«:/U-:'*ft^lH«ffia 

»ff 1 ■e*fTsn«o ijabft*5ic, BWJx-^aaa 

x+^hHlgiJ'r— ^fcOV^TO^PJIBlf y Hi. ri 
^fc-Q^TOPfMHlfy Hi ri 0J lcfiJt)^T£> 

e^Ki ro u fciDSTBhSiifcm, i^a** 
§ * nnm^ t t? * * n/fcawst- § bjwt*- # jg^ « 
nft^cks^t-^BBitf * Hi, rooj k:»j*>st 
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try H4, -<>^fcfet)«as^>f>»o9-Y> • 

U->(line screen)*^-rS^HH7;l/d'yXi*«r«F 
fitKttfT*8 0 ^MMtftfii* WWatBiMffcfe 
^TflftlT&So *HIBU:|IB-rS«6ft5it«tt, ISBN 
0-262-21009-6(1993^C4Kg) Ulichney.R© TDigital 
HalftoningJ teHSttBtU C £ <fc *9 M K> An 

So 

[0 0 6 5] m&Wttt 1 3 tt, ^»^tt^X^TOJ-r- 
IHBBlM^-^^hy-A. W-^EnBiJ^-^Xhy-A 

^^otr^-b/i/^^n^n^ov^T^y >hx>>?> 
MM^tt^tfaKfetto^xiraiMx-^xhy- 

oa-5Tv>*^lx->k:ov^T«»c>li»«B«lj«'r 

[0 0 6 6] aigiJx— i'ffla^W^-fVl 5C0«fiK 

tc, HiBUjaa/w^-r^i 5^^ t)^a^n^^^- 

[0 0 6 7] ^1/- MCOV^T^^X^enBU-r 1 

-*««rarr*cfcH:, *5-ffl«ia«»ff3 f 9, 1 
2©«i«*i6Bi:-r*o A^-fflmaafflttiffs. 9, 1 

>-\^^lc^^:^ ^ -SP^^-r- n - 
->«:«t»HH«l'a'rsfci6tcffiffl«tiSJ;5^ ^P^IJSSe 



23 

*B*fW4»jaT3BlR*nfc5>r> • X*U— >(line sc 
reen)*ffilBi-S*HH7;Vd , U XAlCj^f 3 £ £ 

[0 0 6 8] ^fcfllgy-r-^^JI/Wy^^^ 1 10 

s*f¥ i aaigijx— ^ffli^w^-o i 5*w*r* 

«U £EflHRflF4. 5. #»»tt7, 8. 1 0, 1 1, 

±f^-Qm^mmft3, 9, 1 2%tci,z*mmmtt 1 4 

^cTfcici, 2. 4, 8%1tSt§<:i:m§o 9« 20 

«af»*ttE*# 3* Jl/f*— * (null data) *P 5 

[00 6 9] B3fc*. fflWi-r— #ftia^-f^-f>l 5 
S b V ^SSJgJRtc* «• % fBW&ffc F^xT 30 

n *y ^ n tc 43 & -7 s — £ ©»tn«r*j»-r § o ic mm « n 

«T»WU ffiSS/»5fitff 4, 5. 7. 8, 10, 1 1, 

*^-&m^&m<t3, 9, 12, eternal 3. tpm 
mmti 4*v asici 2 o-rsifi^nso wbijx— 
fi^-ryv-rvi 5©#$l^s*«*»*. pci/^xtcA 

SICl 2 0*S6tt-r*±3*J«*n*o L*pU M$I£& 

0 , a -eiwifctta^av^ 1 a. 

1 5fcii«*fT?o fflBO-r— ASICI 2 O^^IESS 
fcAtfASICl 2 0^6OteaS^fc, 5X*HJB'Jf*-#;* 
2fe«fctfJEffi5X#fflB'J-r— *p«-tU 6^6«iRS 
ft* *3&U**EV2s 6 ten— K£ftS e so 
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[0 0 7 0] ASICI 2 0«, PCI/^-T>^— ^x— X 

i 2.i*^UTPci/«i:»«-r*o Kvm*{z/#—7 

x— X 12 18, PCI^X'f :7x— X 1 2 1 <Dttl 

^fc&B&U^X^te.fctfPCL^Xi: ASICI 2 0BB*8S 

[0 0 7 1 ] tfT^DMA 1 2 20<t5WVW h^^r 

1 SO^ftfcftfi&SrSlfi-rSASIC 1 2 0C0— SIWD 
ffiB«7*—#0»[ftS5«fc If ASICI 2 0<D— ffl^SOfflBll-r 

— ^oam^ww-rso tr-rafDMA^v^r 123^ 

If t^* DMA 1 2 2 Srilifl-T £ £ SlCBlBiJx'-^ig:— HSM 
Kl«BU EPBiJf*— ^tfASICl 2 0^fe<fcO*ASICl 2 0 

fr&SKrrsBf. pci^xtAsici 2 oos^«aaflB^ 

a^^^p^£omB«T f --^U-h^3S'8'^^So tf-T^DM 
A/<y7r<0ffiffl«i. PCI/^X-r>^-^x— X 1 2 1*5 
J; If ASICI 2 0Oa0O«»fc^tS«ffi^ny^<D|H 

[0 0 7 2] ^<O*V0MEft^fiJftj£jb\ ASICI 2 0 

£*5«-&B]By'7 f — i sommt^m 

^^<T>1 SlcO^TOfflSSlfl^ ASICI 2 0Ort 
*ff *ASIC l 2 0 tcS< cblck*)^ HJB'J-r — * tijfta 

*2 0WfU&^± % ASICI 2 0tD«iBg^a>y^ic^bT 
BlMf 5 — **3BW«Ftc/W^^X'r5J;'5ASICl 2 b«* 

Al 2 2fc7-f — hV^y ^-TSCfcft^S^fc^-S Ck 
^W^^VttfflMx-^OWBfcttftbTBPBa^-* 

aa*nff««3mtr«j:5«j««ti«o asici 2 o*>\ 

^«aWBUx-*^lW¥OW«0*rty h**fT^ 

*v B/Ev^aao^o^TfflBflT*— #o«Fttfc3a'&*n 

S»fP*^— ^B90fflB9x--**fflat-rs©te--»5B 

-r^-DMAl 2 2te«feO^OjftfP*C|RiW6tiSo 
[0 0 7 3] PCI^X^&n-K^nfcSlBiJ-r-^^o 
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HJBfcttSLT, tT-r^DMA 1 2 2 tiASIC 1 2 0 <D5g#J 

atM67av^fcBigijf--5r*E«-r**5«ij«ati 

•r^DMA 1 2 2 tc <fe K> S^v*— S/* 1 2 4 ic^6 

n^o ^-v'TVv*— >> 12 411, epb'J-t— **e-r 

*DMA1 2 2fr&*5-36B*lft«l 2 5 Oilman 

f-?7hy-AlcWT«teJlttl 3*jtfr*-* 0 5 
^>^777 1 2 9ti\ 0fr&i*flU 31?«fflSh*«Sc 

Bf-#0/^'y 77 'J S R *B 20 

«:i-*y hi 3 ott, ^fflH^u— >7»«pssnstr y 
^x^aigy-r— ^xhu- A^ov^Tff mw»f¥ 1 4^ 

2-5fe*tf*B«a-y h 1 3 Ott, BJBUt*— # 

few *H««Mi***av^»dfctt, cn^ostg^ 

[0 0 7 4] m3(DWm ; r—*il!m>U-7 ; 7-J>l 5* so 

5i§ffiB'jT r -^oijimtcov^T^*^7 ufcut, mm 

7*— *(4ASIC1 2 0*^5^-tUKH£2ISn, gT?F>4 
SJQSCDfcfelCASIC 1 2 0£I5„ fcfc*.*4\ »£tt5 

^OteSOffitS^X^BlSy-r— PCL^Xt';^- 
7i- XI 2 1 fciioTVf-rtfDMAl 2 0fcK2l^n, 
*©&PCI^X*^LT^9X*WBUt*— 6 
K:lE2i£ttSo EEJ85X*fflBy7*— *##«ESft;5B$ 

6^e>PCI>'^^LPCI^X-i'V^-7x— X 1 2 
1 TASIC 1 2 0 fc<Ej££*u DMA 1 2 2 IC «fc »3 II 

*tt 1 2 6*5<fctffttiS&14 1 2 7<DJESSg§/#5g#g<DH 

^^3 (Sfctt) ^a^ttO^X^EP 

x-^^t'-r^DMA 1 2 2*jScTffl^ttl 2 6EE8S/ 
Wams ZXf (Sfctt) ftffll£1£l 2 7©ffitt/#3»g 
JCR^n, Sfctttr-r^-DMAl 2 2 *5<fctfPCL'SX-l':y# 
— 7i-Xl 2 1 fciloT^X^fflB'Jx— 2t so 
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*fc«43f^J»ff l 3*fr3fc*fltea.= y h 1 
2 8{CjS?,nSo *7-^igl 2 5fctt-bU** 
(selector) tftttl* Sl£1££ fc{488iS£:14<Djb^-£ 

0 o«^ttfe<k^tB^i4 oenBij'T- * a* teams n 

[0 0 7 5] ^— v'M'V^.— » 1 2 4#-5X*EpgiJ-r 

©*7-2IH8*i*tt3, 9, 12, titearei 3, * 

raaaM^i4*v — m&jS.zm-rz^xzmmT— $<d 

XhU— AfcSttSSS,, ft i-o<D&<Dm&&% 

2M&ftSl 2 5(cSe>n£<fc?, 5>K"7*— 

1 2 4*^7>^ffI9J7*— ^<0^-r*ffl^1tS?t«jR 

1 2 4*\ ^— ^M-g^CD^tfi'-fe^tC^-r 

v^— » i 2 4 (ii^f-^ Sitf *Kif-*^ 

[0 0 7 6] ^frV^— » 12 4(4, S'HICD^ 

f-Ztf. 1 2 6 fciD#a«ti4 

fc, *7-aMO#^oeii: LT08 ei»-b;l/x 8 
UJtoWo^JjJi, a^14EE*iX#®gg 126IC§ 

M-V*— ^-V 12 414, 3-3©ai^-'^-J'77A^P.^ie.tl 

sfflsys^x^aJWjT*— max h u-a^s^ 
is. #fcr^-b;wc»fS-r^#3i»^tt7x^enBij-x- 

*m?2> 3ooas«ib^ W h i: LT, «*tt£EifS/# 
»»1 2 6<DU*/<y7r*6SS&n*. fcfcAtf, 3 
"3«atttLft;Vh0 1*ltt TYJ RJRfcSt«;L, 2 

#s« rcbj msicjttfsu 3#@« rc rj mmic 

ttti&Zo ^-i^>tv^— i/> l 2 4(4, e^-b;Wco 
V>T«£tt7X*B)By7*— *03O0»J5t5-'W 
ffl^jiT, ^n&«:a^147X^a]BiJ7 :r -^©2 4 
HI@XhU-Ai:LTA7-^^§§l 2 5t^5 0 
[0 0 7 7] ^-yfr^^-^-V 1 2 4 (4, ^a^ft 
tf ^-fe;VtOl/^T 3 O0»W KD/W MfXhU — 
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tz-tf, 300J13BK^WKDlSati-rRj BlRtefcMS 
U 2#5tt r G J EJRfctttSU 3§§ti TBJ gig 
tWJ5ta 0 «fflt*ttEEIB/fli 5i§§ 1 2 7fr&2S6*ifc 
X £ SIBlIx — * fc-f >$-V -^(interleav 

nic^< £Mrbn&o s^jtv*— i 2 4 taw 10 

ft^;l/^bT^a-7 h 1 2 8tCiM£o ^-^M" 
^-^» l 2 4ttbr*fc;WcO^TO&ffl$ctt^X* 

[0 0 7 8] l/^OfcMD^— XTIi, Ifx^DMAl 2 2 
tfffi^OXT^T/^W^XU ^X^OTJt"— ^^ffl 

^YJ^-^t 1 2 4lC2S£»&2M&3o Ctl 
tt, E»6J:tfE«5X* flllf-J^t'J 6^0«f 20 

1 6£i£&ft£flSlcft2tt3o ^X 

ffi-5ct^<. m^tc^By^-^sa^^^^^i 

*DMA 1 2 2^&^-S>tfv*— 1 2 4 JCiM^tlS 

EC^OWr-^M^W^^V 1 5<D 
^^JE^tc^^fc^ex^-DMAl 
2 2*ffl*7>r— F>Sy^X±#BiD, U so 

fc^S^SfctoeT^DMAl 2 2tCE£S&^X£01B'J7 ? - 

[0079] fciaifett^^^aiw^-^a:, *e*-b;i/ 

£H©&7c&fc9 1 K 2tf^h, 4'lfy 
t3* ^ — i^K"*^^' — 1 2 4 ti 1 l£ y h% 2Vf»ybfe 

» 1 2 4tt, — ^ X ^ BPSU^— £ O 

>XHJ-A (TSD fciB«SnsotCi&Bai!lft*SI 
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[0080] URsn^a^BiB'J-r— *«ia»f^o^< 
0«a©wje©0y*a&*f * c fc**. asic 1 2 0 t?*a« 

x— xi 2 l^ioT^xfA^^eu^^ii^n^o 

Vf^DMAl 2 2tt«*tt*J:tf|Ra5lctt05X#fflBiJ 
^-v^v^— >> 1 2 4^/rLT, fflJS'J-r 

§§ 1 2 SlciM&o 0f^L-* h 1 2 8ttM*tt**tf« 

iloT^U >hx>^> 1 6tC^n£ 0 Cl^l w 

1 3*±tf*mn«»fln 4©**fir5J:5«l**nfco. 
[0 0 8 1] »2*oy— XTtiv fflBU-r— 

-**coi/^T#a»fiFi 0, 1 i**ffu *^-£Pb1 

XRMkftl 2, W^SMIFI 3, **tf*IHBIl»fPl 4^: 

^-7x-X 1 2 1 ^ic?TK^$n§c VTr*-DMAl 

2 2^Ji^1±*5ct0^ffl^ttCDK$fl^X^9lBiJ7 ? -^ 

fc9X*HlW7*-*ai*tt, »ft»f* 1 3*ff5fcAflf 
^rxL-^y h 1 2 8tc^t>n^o 4>HmSkf^ 1 4 ^W-^xl 

x— xi 2 1 ^ii^T^x^A^e u tcjM^fc&u tr^ 

*DMA1 2"2fcait)R«nSo CO— acOlfi#ti:SScb 

■To e-r^DMAl 2 2^-r^TtoenJSij7 =r —^*2lHlKD 
■feytl 3 2 (^)«*: < ASIC 1 2 0 (DtinM?-* tCOl^ 
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[0 0 8 2] 3*B<0*— XTB;. 9lMf-#ffll/W 

DMA 1 2 2«*&»5fctt^;*# BPM-r-**^-^v* 
— » 1 2 4*5ioT*9-ffiBBS£»88 1 2 5-\^tK 

*S»So v'JtViK— 1 2 4tt*fJfif 

RflSS&Sl 2 5tcBBLT^^X*nSo #f&:i-*y F 
13 0^ :>^^— >> 1 2 4£<fcD£j*«tt;fc 

z^h 1 3 Oti. «f*$nft7X*91f"- ^IC^l^T 
4»!iB«»flF l 4&mftt2>o *«B»3.-* H3 0^B 
O^X^fflJB'J-r— #fcti*fc, If-r^-DMAl 2 2tciSieti 
6o *0«&«*ttffttOfc». tfr^DMAl 2 2fc*5 

x#mttf-$*mmfk&&m/w^ 1 2 7 tess* 0 20 

>^7i-^ 1 2 1 *ffloT«S©fc«>S';VrA;*'* 

yjciss&nso co— lt 4 iibs^u 
s <t 5 ns c t ^ 7? * 5 C *0y^-r 

[0 0 8 3] BWIt*— * W ^ ><DtiE*g« zo 
tffrfonTfrfco cnt)OS^75 7r-A')x7^. 

n-fe ^ * y mssas-r* ^f^epjsij^— ^ <ofc 

s/^i*/^*^*^^*^**^^*:^ -as 40 

[0 0 8 4] BIMt*— ^5^>tt, 
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ITfe^o ASIC1 2 OOBlJB'Jx-^SaS^W^^V 1 

5<Dftigtte> asici 2 o^^f^mwuy^^ym^ 
F*B»^r*o 

[0 0 8 5] Gfr&a-'y F 1 3 0O»SLV^«|«« 

y h 1 3 oi?i£ra*nsatBtt. rasKD^OTSrt? 

v F*«ffl IT 20* D^r^X F U -A^rffi^ 

^ttovx^ausu-r-^x Fy— Afcttgijo^jS-e, v 
o^miBSi^oafflfctt^bTaftox-F y-iac^fij 

ofi&o»«tt. e*-fe;i/a*»^o/^^yonfe<fctf 

ii»'b;l/6ft0 7;V*7-2 4 tr^y FOXF y— A4o* 

tf^x^aiM-r—^oe^-fe^ferct) i e^ Fo^Fy 

t§ 0 5^*01*7*— *^F'J— A** 6fc5»iJ-e** 

<o fcv^bT^aA^^a*$sav«•o««tt^ 60 
odpi^cfc 5 a«v^j»»«-t»a3»j«h*o ^mtcffl^^ 
wa*-&tra«o«««, i 2 o odpx<D£ 5 fci«v^ 

— &(Oif WW- ;P^iS(gray scale region) 
BlSiJf'-^X F y-A33±t5fit^»«ftO9X*a3fii0-r 
F y — AO*ti^ f n^OV^T*BBHte«fetfEEi(itak 
[0 0 8 6] aiJSy-r-^Saa/Wy^^Vl 5^S?Sb' 
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^mmmm^ w^-^ b 1 3o^fflttef^ 

(photoconductor drum) OSffiCDti^ttft <fc TJ?8&il£;1± 

St, flfr&^u->*ffiffl-r*«t>o'fc, «5fcttft«ttf 

[0 0 8 7] 1 2 8 fc«fc?)*fT« 

ft*\ SRAM5>T>^'y77l2 90-»T6D, * 
^^a^tf 2 00/^7 7 KttJSU #f^~ y b 1 
2 8 tcA^aiBiJ-r-^X b y — AO 4 ffiO? "50 1 o£ 

-"^Si&Htt^FfcfflBUT*"- #x b y-Ao^n^n^e* 20 

ffifflTST. flf-gcuny b 1 2 8£D^X^9lBU-r-^^Sa 
M*TtfS«:i:ft<0tetWlsi 3*j*ffr*fc«>tN& 
£ c ^o.-^ b l 2 8tt*tt*l£?>*ffl*r*0 
T\ ^X*BPBfl-r-*0^>f M*. «L3«ftTV>se* 
*;Wc*J!)ySTSfc*, &£^te$;tettMifcttOfflBU-r 

&»5fcttfflBiJf*—#X by -Alcove 

>y>0 2O0j£»^**^-**J;5. ^ffl^tt 
5^^777 2 1 te-h»a^-f h»tf««Stl*o *K- 
«fttt7^VM7 7 7 2 1 £JB/i£*r£ 2O0^y77lc 
X * EPB'Jt*- * CO 2 5 S C 4: 

<fcO. ima^tt^x^aiBiix-^tt re>#>j 0^9 

[0 0 8 8] fflBBx— *ffl*>W:/5>f >1 5 0#g;L 

f^^rji/rjyXAoawm. ffi»6tic«isn 40 

*»»r*iifcteJ:D«H^-9-*o fflB'Jx-^&S'W:/ 

f*. «#8*f*-fe;l\ S«W8t!*-fe7l/l?a&So #3Itf 
EE««5(Ht5^*93BiJx-*fcjSfT«hai:, *S8lf^ 
■bWS? 8 tr^-tr;l/£07a y *te»*S"rsofc:9X# 
fflM5*-*0+#*/Wb#. «fttt#S*fln 10a 
*fcLT4«Sh6o *9-ffilH«»«l 2 5*P&0« 
^^^fflMf^W^Oi^ft^^r U ViffeSI 
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Uy$z:tlC%iZtl2><DT\ H*tt7^^77 2 0 
^■D7*tt, tf^Jl/O+^ftftteffl^U 1 607" 

y>bx>$>>oj6SE»£#**^-** 0 s^tt^-f 

^777 2 0%ffi!$.~?2> 2O0^y7TlCfflife1t5X 
£ EnB'Jx- ^2 7^>07n7? & C t <fc 
D> IWfctt^Xi'BJBiJx— rif>^>j o^D^T* 
Mft7^>^777$:IoTi<i:tm^ iS^aa 
aiB**»SKp"r*o «^5>f^W77 2 2ft<fclf*H 
!@^>'/W77 2 3tt*ti^ti. hi: 
4>lffl»ify b fc?^-fe;l/<D2jgj6tt*«ia'r5o 
«t>T. #1^^>/Vy77 2 20fBtl§«&. 

^777 2 3 0lBtttS»i. ia*tt7W>^777 2 
10 1/4Tfcfc 0 

[0 0 8 9] 6tlBU-r-^v;l/^yu^-9-2 4 0A*>«\ 
»5fctt5 ^^77 2 06* tf*t«fttt5 - Y V S y 7 
7 2 lOBtfjicfflRSftSo ef-&7^>M777 2 2^ 
mBU^-^v;l/5 L 7 P l/^^2 4OW±/c0fcA6, 

*v;l/^7V^2 4(4, ^ttvX^WBiJ^-^Xb 
U-A*fttt»ia5fett5X*9]Ba'r-*X b 

*^60e^&$nfc^X*fflB'J-r— £Xby — A&. 2 
OO A*J^ X £ fflBU -r— * X b y -AM^^M&O 

^x^bmujt*— £x by— Aow#o*ftE-r*i;*-fe/i/ 
^tutcfijo^T^nfc^FB^tr^ ht>\ w<£3L-v b 1 

2 8fc*HWfcrv h^Ao/c^c#ftbfcvX^EnBU-r 

- # ^o e * * ;i^o^nnnN!«iiNF > r a 0 

[0 0 9 0] H5l4v y h 1 2 8<?)lSb^7' 

ny>B1»3BSo ^ti^n 8 tT y hO/V h<DX h y - 

a e> j^a a^tt 9 x * aifldx- * x h y - a 3 0 « j: 

tf*Hifttt5X*9lB"JT p ->^hy-A3 i*\ ^n-^ 
n««£A*^y 7 r 3 2 « 7 r 

3 3tc«w^n^o tti^pn^seyno/Wh^fe* 

SXhy— AtCJgJ«*n5W^lf y h3 4 OX b'J— A 
SBiWHWlfy b 3 SOXby— At*. W^AtJ'^y 
7736 ft J: tf 4>IHIIIX*^^y 7737 te*n^n«« 
£n&o A*^;77 3 2, 3 3. 3 6. 3 7(4, 91BU 
f-^XhU-^A^^77 3 2, 3 3. 3 6. 3 
7jtr>5iaS6tt3B#fc:. cn5»<DaiB«-r-^X b y— AO 

^n^en* 8e^ b«*^&3 2 eybwcaesssnsj: 

[0 0 9 1] ffiB8«»«^ V^— 7x— X • 3> 

hn-7 3 8^ AA^y77lWPlllllt^ 
^773 2, 3 3. 3 6. 3 7 *ffl5 4 OOfflB'J-r— * 
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ffiRBSftSl 2 5^m>KS/x— *>^«#(handshaki 
ng signals) £ , *3<fctfS£gi8 1 2 Srtn&MVKS/ 
x— *>^fi-5?«:Sl*B**o cn60A>F*>i- 

*5-ffiH*»»l 2 5fr6A*^7r3 

2 , 3 3, 3 6, 3 7 'SOEPJBIx — £ 08Rn*»JW*r 

^§§-f >£-x-x • 3 > h n-^ 3 8 fFpHi-sf 
(enable signals) £r£j£ L, A^)^777 3 2. 3 3, 

36.3 7^epsijf ? ™^oig^^a® msesL, mm^ 

14, fffflW. SA*^77 3 2, 3 3, 3 6. 

3 7 0?^cD*tJC-r& lo^a-KtSC ££r§fpTf 

^gl^V^— ^x— X • 3i>hP— v 3 8*^6*^— £ 
BB^ftgg 1 2 5*3<fct;^— S^V*— i^-v 1 2 4 teg*) 
nSA>Fi/ x -^>!?if{^ A*^77 3 2 N 3 

3, 3 6. 3 7 0*n j Fn^A*rBlWJ7 ? — 

[0 0 9 2] \tJ^V7T 3 2. 33. 3 6. 3 7 
tlfh^BO 3 2 £\y HBr^Xhy- A 4 0, 4 
1, 4 2. 4 3H**«\ A*^777V;l/f^l/J1f3 

> hD-7 3 8 te. A^y77V;l/fyi/^3 9S 
il^A^^T 3 2. 3 3. 3 6. 3 7 *P ^EP^ 

>^-^x-X • 3>hn^73 8&C£ D£i£2nfc$y 
7 te. S R A M^f — 7x — X • 3>ha — 
T7 4 4tC^f Sfe«)3 2t£*y h(gf-^Xh'J-A4 
0. 4 1 . 4 2. 4 3C[)"5^c0 10^3lK-r§o 
^HSEgSg-f 7x-7 • 3Vbn-73 8tC#S; 
*lS"«iRaWI (state machine) G3Ufflte«^«tlTV^ft 
•JWHJ4 7tS*U A*/^773 2, 3 
3. 3 6. 3 7*^©mM^— #*hU— i*©£ft*V 
S RAM^>^-7x-X • jyhD-74 4^K^"r 
§^A*^777V;l/f7 P l/^^3 9&c£S2i£?£n 

[009 3] SRAM^y^7x^o>fn-7 

o-7 3 sajwrtu igsBa/^K^x— *«^4 5 

X*^y77^;WWt3 9*^LT9 
BUt^ — ^r-S 1 S R AM^>^-7x-7 • ^>hn-7 4 
4tcfe2|*r§o SRAM^f^-7x-XO>fD- 
744 it^> KS/x-*fl»*£j«U ffiBfflft 
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gg^V^-^x— X3>hn-73 8tc. SRAM^> 
^-7i-X • 3>hD-74 4^91^7^— **gWffi 

^-7x^X • 3>fn-7 3 8&. A^V>777;V 

tiu *hbh. w^) '£M&j?«MMre«ji 

Q&T&o SRAM^^-7x-XO>hP-74 4 
9§BS£nfcfflByx— SRAM7^>/^77 
T 1 2 9tC{£W£tl£o S RAM7^>M7 7 7 1 2 9 

-&) o^n^njuWftrt-s-fe^^gvfc^wstiSo s 

RAM7^>a*777 1 2 9C0v^>^^7y 2 0*^6 

2 3ii. H4 tc^^n§cnetc^js*r^o sram7 

^^777 1 2 9 0B1WJ-7*— *<D«Wi, "H^SHM 

WT*Sk^5Cfc*«BE-rs 0 SRAM^f^-7x 
-X • 3>hP-7 4 4tCcfcOS^enfc9lM'7 ? -^ 

*7-2HS»a^^i'-7x^X • 3>ha— 5 
.3 8*^6 <D»JW«#4 5 *c J; t)*J»f *tlfc* 5 fc. SR 
20 AM7^>^y77l 2 9©*W*-fe^S'a ^icftfi* 
tX^o S R AM7>f^y77 1 2 9 lC««SnfcBPSHJ 
7^— SRAM^V^^7x-70>hn-74 
4lCD-K2n&OT\ Bljai-r— **#frHlff 1 3** 

OZJttfft3 2 t£u> h«D^X4 9*^US RAM7^ 

CD^X 4 9 l±m 5 2 OOJJWIrJ/*;* £ LT^ShtV^ 
S*V #&3L-y h 1 2 8<D#$U/^i»Effiy:. 1 O 
<D7Xfifart7>*&mT&o SRAM^^-7x-X- 

0mTSRAM7>f>^77 1 2 9^fBtg«mtC 

[0 0 9 4] SRAM7^>/^77 1 29^6SRA 
M^^-7x-X • 3>ha-74 4 ten— K*ft£ 

7775 K 52. 53. 5 4 £IE3SS*l£o 

775 K 5 2. 5 3. 5 414, JKttffii^y77-5 

1, «IMffl^777 5 2, #f*lH*/^y7r5 
3. +IHBBl^^y7r5 4*«tTo *IH«ta*/^y7 

40 7 5 4te±tft&a^7753tt, ^n^n^^h 

S^T.^TOJx-^^gl^'&^en^o S R AM^> 
^ — 7x-X • 3>hP- 7*6ffl*^y7 7 5 1 . 5 

2. 5 3, 5 4s\<DmHT—$(Dmi£lt. 
-7x»X • 3>hD-7 5 S^ocfct/S RAM-Y>^- 

so 7x-X • 3>hD-74 4<Olffl-eSiJ»«#5 6te*t) 
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2, 53, 5 4 o*n^ r ti^Ep»j'r— ^o«Rs-rsa» 

□ yhD-7 4 4*Wy77 5 K 5 2, 5 3, 5 

[0 0 9 5] cpfBXB'fV*— 7jl— X • zi^hu— ^ 5 
■5t4«(l»ffl#5 HiA^77 5 K 5 2, 

5 3, 5 4^raSEPB'JT f -^OK^SiJ®*r§o tB^'S 
7775K 52, 53, 54 O^tl^tl-NOA^epBO 

f->lli^777 5 2*6O«fett43*tfJft«fettC0 
^X^EPSiJ-r— £Xhy-AW*i(4, *n^n8lfyh 
*ST*fe^o MHHI--9 5 7 ttlMJfflMf attftfflBB 
7 s — #<D«S*>\ »«StStli*/^77 5 K 5 2, 5 

3, 5 4-\a— K£ftS<lfc*§fRrr£o »3ctt5l:te 
<fctflK»*te5 2tD^x^9igiJ7 ? -^m^vy^TO^ 

X^aiS'J-r— h y — Aic^sti* 4oos 

;Wh©5%Olo*SRt5o fMW«*§ 5 7 M\ »j*c 
ttffl*^y77 5 i **tftall*ttaj*^:7 7 5 2« 

^t?o ^mm^cz/z— 7jl— x • n^ha— ^5 stc<fc 

9£/££nfc$UWt-5f5 7(4, 3 2Vfyh*0*IUI«43 
£tf#^x-*Xhy--A£\ WJEri-S^IBII^—^a 
*^777 5 4**tf#&7 ? — *tttfjMy:7 7 5 3 tea 

7 5 3OTn^W ^7h^X^^ttfo 2£(C, 

777 5 3^nfn^;^y^it (H steals 
t§o SSffi^e— K (duplex raode)91ga^fc«), Gf^x— 

[0 0 9 6] £Pg«x-*v;I/^:/L^-9-2 4(4, 
1 2 8 3b^<om^Ofc46X^vX^EPgiJf r -^7,h'J — 
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AO -5^(0 1 003KR«:»JS-rSo W^3-— y M 28 
^«ft^y77*loT»iStlft^ #f^x-^X 

Hj-A<D#mtr^ hofg^M^jiis, ^.ttf^n^n 

O^X^SWUx-** F y-AO^tefc^tffcBIJfcte 
(O 5 X * EPgiJ-r- * <Dffl*f w^)ii#^j«it*r & c -k (C * 

-Smtti 3t>\ ¥ZJz;\/£tlcmm<D Oj-ys^vi/©) 
-^-2>*IE»teW«J#r*o ^^^BMH-OSW^BFO 

10 ;i/f^i/^t2 4 o«ffi*siff'rs*otc4&s&iiai5iBs 

[0 0 9 7] SRAM7>f>^77 1 2 9 (4, 

ffl2ctt^X£9lg'Jx— ^ttflf^^L— y h 1 2 8(C@S<f ^ 

>/W77l 2 9fc«fStl«o B3J9Jx— RAM 
20 7^fV^777 1 2 9*P&#Mrr* («tlS) TJttsbV 

777 1 2 9©ffiffl*jg«4:Uai/^-&aL - ^ bOlUSi 

S5fcl4<D ^ X £ aigij-r - ^Xh'J-A^J; tfW ^x— & 

Ic^TL^ri&t, ff^a-7M 2 8^rt^(c^5(t^Bl 
gtJx-^X h |J-A©^77'J >^©£SBtt*fl»*3 

30 <gSS* £> tf EPgiJx- * X h y — A y 7 r U > ^(4<# 

^a^tt^^X^EPgU-r-^X F U-A^cfct/^-a-x- 
^Xhy-A^IBO»IBW*5*ltfffin«HI»ifcJ:0. EP 

h(4^L<®BSft^n§o 
[0 0 9 8] Kf-^H1*^777 5 3(4, 
*<D/Vf htlxhU-A*, a^ttSfc(4^ffl^14^^ 
X^BlgiJ-r-^tcraSBbfe 1 tT>y h(gXbU-A (J*JS 

f*e>t;i/*at). (cS3a-r^o b 1 2 8 

40 Off * LV^J«i0««HU SKfettSBAtfftfflBfettO^X* 

MRify HB^h'J— A*. 2oi0^?X* 

T*^, 5^*B3»lf*— #^hy— A«8lTy h*9^< 

[0 0 9 9] H6B,.a*ttA*^77 3 2 0X*W 
SESOfSBSft^nfcM^EfT^O. A*^7773 2, 
3 3, 3 6, 3 7 0*ft^ftO*fe**r o 
ScltX*^77 3 2tt, 8{@CD8lf 7 hOf-^77 
so f6 0-6 7*6»*SH8o 8^7bX*i*tt5X 
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0 — 6 7<D8M<D r D A T A J A*K>J£6*l£o 8{@<0 
f^7'Vf6 0-6 7(7) TEN J A*£«HK*nfc8 
i03A*AND^h6 9-7 6tt,' ffrJMt^ (*5 
— SflSSSftS'Oi*— 7x-X - 8tc<fe 
D4«Sn*) *J»ttU A;ftEPBU^-£XhU~AO 
hOn-hWcft8aof-*5^f6 0 — 6 7 <D 
lo^StR*r^o JBBla^^^« % ^v-^PbI^^ 
y^-7x-X - 3>hn-73 8<0— gPT*££o i6 
&C^£n&<fc5tC. 8fl<Dr-^77f6 0-6 7{i 10 

BJ-r— *X h A03fc0 4O©»aWJ«:lEaSSnfc/^ 

A^777 3 2, 33, 3 6. 3 7^o-Fttx X 
^777 3 2, 3 3. 3 6, 3 7 #S&EPBJx-£<D 20 

[0 10 0] H7fc\ i*SA*^777 3 20m^ffl'J 

33. 3 6, sT^^nfnog^tto 8fflG>-r— 
*77f6 0-6 7O TOEJ A*A^H*HIl^;l/li: 
»BKS*u iftttAA;^7r 3 2 fcfiWSftSiiKfete 

^x^bibj-t— ftjay^wjwfiutfi 

aiyS^e-r— *7yf-6 0 — 6 7*6tt»;fcSti£o ffl^ 30 
ttA*^777 3 2<0 2 0©/^>'^©*n^tUD4 0<D 
8 tfy.Mti**. 2 00 3 HB©BP9JT f — 

Cft6 2O03 2l£v ^■fflBJ7 ^ --*X^U-- 
200^010, 3 2 \£v KlWJf- £*XhU — A 
*V A^777V;Vfyi/^1f3 9s\<DAj](Drc*b\C 

IT, v;^7 p l/^t7 0l:<3;t)IIKWo ctDSOT 

A^77 7 3 2, 3 3. 3 6. 3 7<D2O0 40 

^>t7(Do% if n* 7 ^ (fun) X\ Xii^yyr^ i\rf* 

A^7773 2, 3 3. 3 6. 37*6<D 

wmT—zommiz. a^7773 2, 33. 3 6. 
3 7&m&m»i7 t — ^(omnmmi^ a^^777 

BJ-r— #£>4>W htf2-9<0^>?O7«OfrA^6te 
ESSnSRB, 2O(^/^>^CDfli3^OEPBiJf ? --^c0 4^ so 
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[0 10 1] H8fi* »ftttffl*^v77 5 lfcitflfc 
«*ttHi^777 5 2<0A*WEBOffllS{fc*tifc« 

T^n^titf, 4ffl<D8 l£v F-r— #5^8 0~9 
5<9 2 0<D^>^£:#t?o flf&a-y h 1 2 8<Drtfi|5<D 
321^7 F«©»*tt5X#ffiBJx-*XFU— A*>* 

*XHJ-Ate#ffl«*U 4f^5yf8 0-9 5O 
^tlfnO TDATAJ Artte2S6tt3o f*— #5*^ 

8 0-9 5©*tt«a© TENJ A*K*. M5fettfeitf 
&»*tt©7X*S]BJ-r— £<0-r— *5'^8 0 — 9 5 
s\<DU — K«r*J»-rSo 4 0£DANDy— h 9 6 — 9 9 

T*fet>. *IHB-f "7x— X • 3VhD-75 5tC 
i!)S««n*»MOT*IHIL, f^77f8 0- 

9 5<0D-FttMt4 o »*tt*±tfj»SI5fettcD9X 
^fllSJ-r— r-^77f 8 0-9 5£OlSW> 
>fcp-K*h*H, ffl^tt43<fct;»»^tt^^X^Bl 
BJ-r— f-*7^8 0-9 5OffiOlS<0^ 

*^63S6ti5o c^777y^sa^n » 

[0 10 2] H9ti\ «^145 l*±tffcfflKfctt5 2 ffi 

ilrtyy rfcOl^TO-r— y^B 0 — 8 3. 8 8 — 

145 2ffi^7770f-^77f8 4-8 7, 9 2 — 

ffl^t£5 lSB*tf*a*tt5 2JH*^y7 7«4v 3 2fcT 
*y F«A*«*tt«5j:tfj*»^tt05X*a3BJ-r— #X 
h U-A3\ 8 \£y h«©^tti3j;tf««^©9X 
*WBJx— *XFU—A»c£*rSo *5v 
f 80-8 3, 88-91OT0EJ A*>*. P5£!lii 
l^;Wc}g3g!£n. Ctlf)Of-^77f8 0 — 8 3. 

8 8-9 i te««sn*a*tt*j:t;jftiaKfettfl!>9x* 

■fflBJ-r— S^ny ir^*;l/<D3l'6±*^x»y^ 
.-PUi*«nSo 10 0. 1 0 Hi, WBJ 

f-*77f8 0^68 3, 8 8*6 9 l*6<D8£*y 

n^f-^7 7f 8 0 — 8 3, 8 8 — 9 1 *6<D8 fcr*y 

Fffl**V *ft**i<z>v;i/*-:/u*+j- ioo. idle 

u^-9-2 4fc*9*fr«ns0teJ*fln 3*jE«kc««i 
ioo. ioi **j»**otettffl.*n*««tt^ 
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y— Ali, EnSO-r-^ • T;l/^yix^-y-2 4tc<fcD, ffl 
*tt*5*lf»li*tt05X*aiW-r--*^ b y-A*P& 
£D 8 Ify b<D;W h^JBtR«r*J»1-So BPBU-r-* • v 
;l/^U*-9-2 4^5>W2ft£^X£i$Btff ? -£&8 e 

■[0 1 0 3] Hi 0*4, *MWttS*^7hU^X* 1 1 

KftBTfeSo 3 2 \Zy bS^PfflSffJB'J-r— *X b y- 
Al 1 2*5£t>*3 2 If y HBcW^WBflx-^Xhy-A 

i i3t»\ tn^encom^^y ywt** no, i 1 

-755fr6fflA^7hUyx?l 1 0, 1 1 lO^ft 
-r—^con— KSrftiJlB-rSo bb^X£ 1 1 0. 1 

Rlffifc4SO-C, Cft&©2^^-r— #Xby-A<Offl 

[0104] AN Dy- b 1 1 4 , 1 1 5 $*Wm<4 

Oi/7M/^7* 1 1 0, 1 1 1 ^&<0#-&0UB-r— # 

->7H/^Wl 10, 1 1 1<0 TENJ AM7it- 

±tf ^HWHlBiJ-r— *«r->7 b * b*T£o b b 
110. 11 l^O TD I RJ A*<E>b^;Wcflc 

%±tft)Xyyp TSLDJ $fctt TSRDJ 

h . 7^7 h^n^o W'&43<fcO : <t»PJWBlBU'r— 
ffitt WJH» »*tt* ± Zfmm&ftcD 5 X * EPB'Jx- * 

xhy-A*awkbTit»*tiaj:5. td i rj a 

*Hib^X* 110, 11 l tftfrnnfflBO-r 

— ^o^? bo^riRi**j»'r«o 0f^~^ h i 2 8 to 

rtgP^^tl^tlO 3 2\Zy hfim^Jx— ^A hU-AtC 

^&n*jwc«#bT\ a^ttfeitfjiiiaifettoaBU^ 

-*XhU-A^©3!IB«BI»i*«»-r**-5 TDI 
RJ A*#IM«*tl*o 

[0 10 5] ^bb^X^ 1 1 Ofrtbi/y b • T*? b 
^nfc*P^HEPBUT ? -^XhU-A^2lf^ HBt?* 

v^bb^X* 1 1 I3t^6->7h -T^bSn/HJf 
^x— *X b U-Att 1 tT^ MITfcSo v;l^b^ 
■9-116, 1 1 7tt, ^7H/^? 110, 1 11 O 

td i rj A*te««sn*Bii:*^T*aw«n, v/i/ 
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f^u^i i6, i i 7^&m*rr*;fc«r>:7 M/^ 

WHO, 1 1 \<0 TSRDJ $/ct4 TSLDJ tti^I 
^riitR-r^o 1 7^5'OW-&BPB'J'r— 

£tts^<o i try b (fx by-Ate, EnB'J-r-^ • 

^L/*-9-2-4O*01lliA**c8BKan, t?^-t?;l/CTi:lc» 
ffettSftttJia^ttO^X^aJBiJx— b y — Afr& 
W?-T*o flfr&a-y b 1 2 Sfr&OffiaaiBy-r-* 
(4, /^y 77 • v;l/^yi^^-9*2 4*^6(08 \£y bm<D 
^Sftfe^^WBUT*— #Xhy-Am***#, v 
10 1 1 6 4^0 2 tTy HB<D*HMfflB»J-r— 

[0 10 6] *^0^<-Q^co^SE?BS^J*L^ 

& ci 4: ft < «/? aaa^ft s n s c t # * c t # w 

[0 10 7] *aWttffllkbT3fcO*Jfctt«*«too 

(i) tfRco^-^RjRjSpB^n^njBiasnaaRo 

20 #x by — 2*(2oi,202)tc<t»>s*&n, 

-*x b v-2*(209)*&m^%T-$mm'U~7^<< 

WISaRO-r— *X h 'J — A(201,202)O» 1 <D 

x-*^ h y -A(2oi)*sw«ea* 1 ox**su 

1 Ox-^X b y-A<Oluf2•7 ^ -^^^^:^v^T^ 

ioaaft**fTU *i©as»*ttfc'r— **by-A 

(205) ^^figf 5ai^W^7-f Vftl^rL— y h (203) 
k, tufS1fiiSO-r-^Xby--A(20l,202)<O^2CDT r 

-$^by-i*(202)*gttffl*»2©A**SU K 
so ^2^f ? -^Xby-AC0Huf2^-^^tC"3l/^T^2 
OS»**ffb, »2 0S»Stlft7 ff -*Xhy— A(2 
06)*feric-rSS 2 0;V^7^Vffliazy b (204) 

fc, HufB^i^^^n/c7= f -^xby-»A(205), tu 

E» 2 OS« « nfc -r — * X b y —A (206) £> <fc D'lufiS 
^■r-^X b y-A(209)«g»ffi« *5*«*tU 

1 CDSftStlfcx-*^ b y-2*fctWE»2 <D* 

insnfcx-^^hy-Ajfe, tufB^^-^xby- 

A^fflbTffi^-r-^Xby-A(208)tc^f'8-r^#f 
6a-y K207.128)k, *i*Sf->«»wy7 

40 

[0 10 8] (2) ±12 (1) te»J-4-r— 

y7>ry(2oo,i5)fc33^T, Huisaao'r— b y— 

A(200,201)Otuie^ 1 ©t-^X b y— A{201)OHiffB 

ifettT*-****. IWEttftO^-irXby-A^IBIB 
S2^f r -^Xby-A(202)i4, SBSlWfca^ttx- 

^^-grx-^^^, i«B*io^w^>r>»aar: 
(203)«»a*tt#sm^fci:a«s*ttJEifim* 

so **^*J*«5fettffi|^#M(127)***, ^ffl^ 
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ggiSttfcx— £Xhy-A(205)(is 5iltfWJK:ffiSi88 

2<D>uy?^^$m=L-v His »f»ctt#38a*i3j: 
t«Wfettffittdi*«*^*!H*ttfftt/#3B«(i26)* 

■liuKSg2©S:i&<*nfcf ? --*X h 'J-AtilW 

eu*7*-*x h u — i»(208)ttflf^stiftiRa5ictt* 

<fc tfa^ttf*- * MEW - y h (207, 1 28) 

•r-£££t:HBs!3s IJIHE#te«ftfc»»3ett:feJ:tf»£ 

tt-r-**£iau ituE^&»&tt-r-*s imwm 

^#ty±l2 (1) Of-*«Hl^V? , 7'l'>. 
CO 1 0 9] (3) ±12 (2) tfctfST*— 
T^XaKUSjfcfctvr* Hui2^a^tt£E3^tJB±ife«fc 

tuiBffi^ta^ft, BuE#3i»*;tt-r-*s feitfioiBflf 

£\ IffleEttftft. ME^SW^x-*©? 
MEEE*S&,»*tes fM3#«JIII»5«ett'7 f — *5«tD*Hij 
htb 1 o*OTB«fflli«Ht£E«/#3a«(l27)lC3as 

o» suf2a^i4. Huf2ffffia^tt, tuiE^^^a^tt^- 

* 3 ■£©'>& < t fe l o^rtufBS^1±ffiaS/#3iig(i2 

>hn— 7(122) immm&mmmti. mum* 

*14flb £1*5 «fc tfWE^a.^ h (l 28) fc Wm. * tlfc«f 
Elf! 1 <73^a*tttb^l*3<kO ; HufB^ 1 ©^ttm^tcjg 

*5<tt/^2 o«*tta***rr -s * ^ —aaHHHfts (12 

5)T'fe-3T, iJEIfllfcJstfS^©^©^^^ 

(2) £D-r-^5ftS>'W7 B 7i'>„ 

[0 110] (4) ±§B (3) IdSlfZ'r— ZfUmtW 

^5-f>fc*v>T, we*5-asMas«»(i25)a:, to 
EA^-ffiHfcaafcasiweafflifcttf*— * % S5ta# 

3S*S»^14-r-2s ME»£t!fe7*-*s fiUf2#3ia^14 
g§(l25)«s MI3««^5 , -*:6J:tftte«i(ste7 ? - 

*i>*HuiBff3g»^'ttf r -^^e.s»?-r^fei4) > wE^-r 



( 22 ) WHPP 1 1 - 1 7 0 6 3 4 

42 

«*, *o«raji(^oft», MfB^a^s^x^BiBu-r- 

MEfaSI&^I^X^EPISiJ^-^s huE»£14^ 
X * EPBUx- £ , f&f2#5i£$*M4^ X £ EdBiJ-x— * ©4> 

10 &< fct, 1 h-r*«*6*^*, meotj 

v-X^A&s B^-^K^S (electrophotographic) EPBU 

v'X^A(i6)%-&ty±iB (3) ©f*— *«yg>wy-7-r 
[0111] ( 5 ) wsobwut*— * wr*« 6 ^n^n 

JBjSSnSJfiSWEPBiJ-r— #X r- U— A(20K202)^giJ 

<s»c$asrr s tz.^vmvf— & aas; w > (200, 

15)T*&-dT, SfilB^SitOEnJSiJ^— £X h 'J— A (20K 20 

x-^RjRfrS^SnSfr^f*— *X h 'J -A (209) 

EPSiJx— ^X h U— A(201s202)<D^ 1 CDEPBiJ^— *X 
hy-A(201)«a*Jfllt«SBl©A***U ««1<0 

1 OSaft**ff SB 1 ©S»**lfcBl».rr— *X h u 

-A(205)*^-rsigl <D/Wy-5-r>*a3g^y h 
(203) fcs WIBia^oerigiJx— ^X h ';-A(201s202)c3D 

m 2 toengijx-^ x h u —a (202) *s^Bs*ib 2 ©a 

^J^rWLs W&ZOlOmT— ^X h U— ACDfufEEPBiJ-r 
-^IltO^TS 2 ct)^^^t bs Sg2CD^£ft 
30 fcfflSiJ-r-^Xh U— A(206)^fig-r«lg2tr)-'W^' 

5-f >sasn^«> k (204) f:s tuiBif 1 ©a«*tifcai 

M-r-^Xby-A(205)s MfB^2CD^$tl^:ff)gU 

fcauwf-*x h y -a hMEig 2 (D^^nfcEnBijT 1 
-^xhy-A«:s MfBW^-^xhy-A^fflb 

TdJ^eiBiJ-r— #X h U —A (208) ^ff^tSff^a- 
■V h (207s 1 28) t s A S EnffiJ-r'— ^ J 

40 [0 112] (6) ±fB (5) tefetJSWBUx— ^JttS 
f^-fzr^ >(200s 15) (C*5V>Ts BUlB^^-^^lgfi 

tfiSoaiBJ-r— h y— AcDtufESg 1 <DX h y— AO 
WE-5*-*MRI4» S^lc^a^tt^X^EnBtJ^-^ 

©enBij-r-^x h y -aome^ 2©xhj -aokje 

ffffla^tt^x^aisijx-^^-g-^s Mstti^Epgij-r- 
^ x h y - a (208) t±s fl^s n?tiR««Ett* «t o'a^ 

so ttO^X^EPBiJ-r-^^-g-^s SuESgl O/^-fy-fy 
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ffiSISiii^tt^ X * EPBiJ-r-* &#5&&&tt 5 7. 2 
EPBiJ-r- * *±f£-f S*ga£1£JEtt/#9» (l 27) 

#s tinsjg 2 <o/ w ^saa^. - «/ h (204) m 

fES&tt^ X * EpBiJx- * * 6 iiuf BffiSSffl^tt^ X £ EP 

6 tfaawctt 7^ epbij-t- * ^^-r ss^its «/ 
■;-A(205)«, a*?«fctaBB*«ii*tt7x*wsM7*- 10 

— *X h y-A(206)«, SJ?WtfflB2li^1t7^*ep 
SUf*-*. itufEffi(8«&147X*S]BiJT r -*, MfB#3I 
«*tt-5X*l=PBiJ-r-**#^ tOG*fll£ttEEtt/'# 

[0113] <7) ±e (6) icisiizmiiv'—zmm 

S5ie#?i^«^tt7X^EPBiJ-r-^, iiuffiS 

its, ttneffissii^tt, BaiE#^»£tt7x*EnB'j-r- 

ts^xsmm^. mzsmw-et. mmw^m^- 30 
027)tas*j:d«ia«n, tufBa^tt, MfaESsai* 

6 1 ^**ra«5«H!fe£E»/tt»a(l26)lcaS* J: 

Stlft^VL'* hJit'JT^-feX • 3>hn- 7(122) 
i:, fflJW7 , -#;fr&tffl^»*tt5;**BlBiJf f — flft 
fiB»&1£^ X * BlgiJ-r- * *5<fc tffufBGf-g,^- * 
U ^VU* J-^yT^-feX • 3>hD— 5<DgufEA 
^CjM&:/n-tr-.y-9-(i32) i:, M£*R9l&ttttatH*K 

x • ^bn-^icw^sn, ssi 1 ©sss&ttto^, as 
-^ffl^tu iiafs«»^tt^x*epBU'7 f -*, toe 

»^tt7X^EnBiJ-r-^fe<fet>*HulE^7 J -^. huIB# 

?Bssa*i±7 x * iwjx- * x MiE#am9ett7 x * en 

B'J-r- * *5 J: XStHmW^WS'r— 5«D?-*><D'P%:< tt, 
fufESg 1 C»*fiHJ^fc81?*U m^m-go--"; hie 
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^Ensux--*, tuiBWsi&^tt^x^EPBiJx-*, m 

fB»£145 X * EPJI'J-r- * , WtE«»««illctt5 X* BJ0J 

v*-#*/w-»^-r*«iii*«*, BuiBMa^tt^x^ 

EPSiJ'T- * *5 i If But B«^tt5 X * EPJS'Jx- * 6 3ft 
-rztctb, Sfc«ttlB#3l^ti*147X^EnBiJx-^*3 
J:lfMIH#«««ctt5 X* EPBU-r-* ^gftf « ft 

BBa»«k» ^«^.?>±fB (6) ORl»J-r-^«i31^W ' 
[0 114] (8) /'jy^W^T, tBft©aWJ=5*- 
-A (20K 202) ^fig L. KJESEStcoenBiJ'r— * X h U 

-^x-^s^^e^^ns^f'-^x h u-a^^ 

^■T57'n-tr-y9-(i32)i:, «HB^n-by9-ft»6IW3a 

jSoenfiHi'T— *x h y— A^stJffi* *5«fig*nft^ 

^L'd'h^^yT^-feX • 3>ha— 7(i22)fc, MIS 

j^y^^ofim^—v h (203.1 27) *-»e>Buf B^soen 

BiJ-r— ^X h y -ACD-5 -Stc^ 1 ©EnBU^— ^X h V — 
A%S^B!8IlcDA***t» 1 ©EPBij-^-^X 
h y-A©B^JfBE^BlJ7 :f -^'S^^^:o^,^Tm 1 ©^^^ 

ff u m 1 o^^nftePBU-r-^x h y-A^^-r 

^tVrm-n>ba-7, MfB^2C0-'W^-r 
vjtagn.- (204, 126)fr *x 
h'J— AO-5-^lcm 1 ©BlBUf— *X FU— iv&SttBJ 
512AMWL^ M^2 0BlBij7 J -^Xby— AOS8 

s««tift Bnsux- * x h y - a ^fig-r *»2/w^ 

^i'>SaS^--y h i:, tufB^ 1 ©^^nftEPBiJX h 

y - a, toesii 2 oaafts nft wwx h y - A*5«k tfw 
n 1 ©aaft-snftBiM? 9 — h y -Afe.t^tufBM 2 

OSIRSnftEPISiJ-r— *X h'J-A^:, ^IB^f-a-T*-^ 
X h U— AfcflWBLTtHaBBlT*— #X h y-Alc^-g- 
^■*«*3.=-yK207»i28)i:» '*«**^U>*o 
[0 1 1 5] (9) ±IB (8) fCfe^S^y >jr-(C43^ 

#51^^^- # fJlB^wEPB'Jx-^ x h y - 
AotMBifi 1 oepgijx h y -^me.'f-^mmit, s 

X * EPB'J-r- ^ BSIB1«l!(OEnBiJx-^ X h V - 
A£DHutBM2<DEnB"JXhy-AOHufB-7 ? -^Sm«, 51 

EPB'J^-^^^*. MIBffi^EPBiJ-r-^X b 'J— At*, 
#f-B?tiftftt?S^14*5<i: ff«*tt5X ^enBiJ-r-^ 
buIB^ 1 0/W^5^^«Ha^y MfiBBEJI 
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1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] He is a data-processing pipeline for processing separately two or more data streams formed 
from two or more data elements, respectively. It is set by said two or more data streams, and the merge 
data stream formed with the merge data element corresponding to said data element is used. It has the 
1st input which receives the 1st data stream of two or more of said data streams. The 1st pipeline 
processing unit which generates the data stream from which 1st conversion was performed about said 
data element of this 1st data stream, and the 1st was changed, It has the 2nd input which receives the 
2nd data stream of two or more of said data streams. The 2nd pipeline processing unit which generates 
the data stream from which 2nd conversion was performed about said data element of this 2nd data 
stream, and the 2nd was changed, It is constituted so that said data stream from which the 1st was 
changed, said data stream from which the 2nd was changed, and said merge data stream may be 
received. The data-processing pipeline having the merge unit by which the data stream from which said 
data stream from which the 1st was changed, and said 2nd [ the ] were changed is merged to an output 
data stream using said merge data stream. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention more specifically relates to a print-data processing pipeline's 

configuration in a printer about processing of data. 

[0002] 

[Description of the Prior Art] The print-data pipeline of a printer performs many actuation about the 
print data inputted into a pipeline in preparation for printing. These actuation includes compression of 
print data, elongation of print data, conversion of color space, and halftone processing (halftoning). The 
specific sequence that the class of actuation performed and its actuation are performed changes 
depending on the memory which can use the class of print data included in a pipeline, the function of a 
print engine, and a printer. A text, a line drawing Qine art), an image, and graphics can be included in 
the class of print data which can go into a pipeline. Processing actuation with the various 
implementation of a pipeline in the conventional technique is performed by the processor under control 
of firmware. Depending on the class of print data included in a pipeline, many possible firmware 
routines are performed if needed, and perform the above-mentioned actuation. 
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[0003] It depends on the class of print data included in a pipeline for the detail of actuation of the 
print-data compression performed. For example, by the kind of print data like image print data of a 
certain kind, the print-data condensing routine which brings about a certain informational loss (loss) is 
permitted. The debasement of the printed output is not accepted by the class of these print data, the 
"condensing routine in which informational loss is not accepted with the printed output — it is no losing 
nature (visually lossless) visually" it is called a system. However, it is important for the quality of the 
output printed about the class of other print data like a text or a line drawing that the print-data 
condensing routine to be used does not bring about informational loss. 

[0004] A data compression / elongation system is known in the technical field concerned, encodes the 
stream of a digital data signal to a compression digital code signal, and decrypts and returns a 
compression digital code signal to the first data. A data compression says a certain processing which is 
going to change the data of a given format into the format alternative to tooth spaces fewer than the 
beginning being sufficient. The purpose of a data compression system is saving storage capacity 
required holding the given contents of digital information. When this digital information is the digital 
display of an image or a text, a data compression system is classified into two common molds. That is, 
there is nothing with that (lossy: loss nature) with a loss (lossless: no losing nature). (In addition, lossy 
and lossless call it respectively irreversible and reversible.) The system of no losing nature has what is 
called reversible (reciprocity). In order for a data compression system to have a reversible property 
(property), there is also no deterioration or loss of any information, it must be able to decode and the 
compressed data must be able to be returned to re-elongation or the form which is the beginning. 
Moreover, decryption data and the first data must be what it is the same and cannot be distinguished at 
all mutually. Therefore, the reversible property is synonymous with the thing which is used by the 
information theory and which does not have a noise (noise) strictly. 

[0005] Some applications do not need to be strictly based on an reversible property. As stated above, 
one of such the specific applications is the case where an image data is treated. Since it is not 
necessarily easy to sense human being's eye in a noise, the deterioration or loss informational [ some 
of ] between compression and elongation is permitted. The system which does this informational loss is 
made to call it a "loss nature data compression system." 

[0006] The important criteria in the design of a data compression system are compressive efficiency, 
and this is characterized by the compression ratio. A compression ratio (compression ratio) is a ratio of 
the data size of the incompressible format broken by size of compressed format. In order for data to be 
compressible, data must contain redundancy. Compressive efficiency is determined by how a 
compressive procedure uses the redundancy of input data effectively. By usual computer by which data 
are kept, redundancy happens by both generating (it is (like a general word and the record field of a 
blank)) from which the use which is not the homogeneity of each notation display (for example, a figure, 
a cutting tool, an alphabetic character), and a series of notations arise frequently. 
[0007] It is given by the printer and a data compression system offers sufficient performance about the 
data rate (data rate) accepted. The rate into which data are compressed is determined by the processing 
rate of the input data of a compression system. Sufficient performance is inevitable, in order to maintain 
the attained data rate and for the processed data to prevent interruption of printing by not being usable. 
Therefore, a data compression elongation system must have sufficient data band width of face in order 
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not to have a bad influence on the whole system. 

[0008] usually, the speed of the random access memory which is used for the performance of a data 
compression elongation system keeping compression, count required for elongation, and a statistical 
data, and draws compression processing, and a system element which is similar to this -- marginal 
attachment ****. This is applied especially when a compression elongation system is realized by 
firmware, and it leads so that firmware may perform data compression elongation processing for the 
central-process unit for general. In such a system, the performance of a compression equipment is 
characterized per input character under compression by the required number of processor cycles. 
Performance becomes better as the number of cycles is small, the solution approach of firmware ~ the 
compression elongation speed of firmware ~ marginal attachment ****. This is because firmware 
elongates each cutting tool using some central -process unit cycles. Therefore, in order to gather 
elongation speed, firmware processing was usually adjusted so that a compression ratio might be 
dropped. 

[0009] The data compression procedure for general is known in the conventional technique, three 
suitable procedures and Huffman — law (Huffman), the wardrobe toll method (Tunstall), and Lempel - a 
jib — there is a method (Lempel-Ziv). one of the data compression procedures first developed for 
general [ first ] « Huffman ~ it is law. if it states briefly » Huffman — law carries out the map of the 
segment of the overall length of a notation to variable-length WORD, the wardrobe toll method — the 
variable-length segment of a notation — fixed-length binary WORD — a map -- carrying out — Huffman 
— it applies to law. The wardrobe toll procedure as well as the Huffman procedure needs to know the 
probability of source data beforehand. Moreover, until can satisfy this need of saying that it knows 
beforehand, to some extent by using the suitable version which accumulates statistical strength 
processing (statistic strength processing) of data. 

[0010] Lempel - a jib — a procedure carries out the map of the variable-length segment of a notation to 
variable-length binary WORD. It is asymptotically the optimal when there is no constraint in an input or 
an output segment. An input data train is analyzed in this procedure by the segment materialized 
appropriately. Each of a segment consists of exact copies of the first part of the input train added with 
one new notation from input data. The copy performed is long as much as possible, and it is not 
restrained by that it is in agreement with the already analyzed segment. The symbolic language showing 
an output segment includes the information which consists of the die length of a sign, and the pointer to 
a new notation the place where the first copy part starts. Lempel - The further technique about the data 
compression technique of a jib is looked at by U.S. Pat. No. 4558302, and takes in by reference here. 
[001 1] Although the above-mentioned data compression procedure is no effective losing nature 
procedure for general, some specific classes of redundancy are compressed using other approaches. One 
of such the losing nature approaches of no generally learned as run length coding (run length encoding, 
RLE) is well suitable in a graphic form image data. In RLE, each characters of a series of are encoded 
as the count field which added the identifier of the repeated character. Usually, since it is the need, this 
coding is not used for the character of two pieces putting the mark on (run) in the ream of each character 
by the ream of characters fewer than 2 or it. However, in treating the graphic form image expressed with 
a digital data format, a ream with the same big character exists in given Rhine of arbitration, and RLE 
performs a compression procedure efficient about such infoimation. 
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[0012] All the above-mentioned data compression procedures are greatly dependent on the redundancy 
of data, and it attains a remarkable compression ratio. Since the input data lacks in a certain regular 
redundancy about the kind of data of a certain kind in these procedures as for clearly disadvantageous 
one, it is that the output compressed rather than the input actually becomes large, the technical field of 
printing — such "compression — imperfect (incompressible)" data are generated simply. The kind of an 
image of a certain kind is classified as either "a systematic dither (ordered dither)" or "error diffusion 
(error diffused)." The image (it is also called "a cluster (cluster)") of a systematic dither is a halftone 
(half-tone) image, and includes the gray (gray) display of halftone over a whole page. As for such an 
image, it is common to express the redundancy of partial data, and as stated above, it has turned to no 
losing nature technique of data coding. 

[0013] However, the image (it is also called "distribution (dispersed)") of error diffusion hardly 
expresses redundancy with those data, but the different compression approach is required for it by them. 
The print data showing a photograph (photographic) image give another example of print data with low 
redundancy. As a result, dealing with image data of such [ already ] a printer was not completed, and it 
is carrying out use of one data compression device of a page printer. The tide "Page Printer Having 
Adaptive Data Compression For Memory Minimization" of U.S. Pat. No. 5479587 is shown by Cambell 
and others, and is taken in by reference here. According to this, the page printer is following through 
various compression technology, and is going to fit the limited memory size fewer than size required for 
all the pages of the printed data. In the application mentioned above, when there is little memory and it 
cannot print an image, 1st "Mode M" compression technology is used. The attempt in which a block 
will be compressed is made by using this technique, using RLE for each line, and encoding the change 
delta produced from the line within a block in a line. Although "Mode M" compression technology can 
print a page, when it does not succeed in offering sufficient compression ratio, the 2nd attempt is made 
using LZW mold compression. When not succeeding in finally obtaining sufficient big compression 
ratio to which the compression technology of the LZW base can print a page, a loss nature compression 
procedure is used. 
[0014] 

[Problem(s) to be Solved by the Invention] In processing of raster print data, before generating the page 
printed, various actuation is performed about raster print data. A data compression, color space 
conversion, and actuation like halftone are included in the actuation which can be performed before 
generating the page printed. In processing of raster print data, there is a case where the various sections 
of a page are processed the optimal using the data compression of a different class, color space 
conversion, and halftone actuation, frequently. In order to. enable it to perform actuation of various 
raster print-data processings the optimal about the suitable section of a page, the problem which faced 
the optimal processing of raster print data and which arises well was division of the raster print data 
which form a page. 

[0015] For example, the amount of memory required to keep the raster print data corresponding to a 
page is considered. A printer enlarges the consistency (dot per inch) of a dot location. The function of a 
gray scale (gray scale) is added (in order to decide the level of a gray scale, many numbers of bits are 
used per pixel), the function of color printing — containing (an additional bit being needed per pixel 
from monochrome printing) memory required to keep the data used for printing a page reaches by 32 
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times the memory needed for the monochrome printer of the same resolution. In order that a color 
printer may enable it to use more appropriate memory size, it is usually used for a data compression 
technique lowering the initial complement of memory. However, the class from which raster print data 
differ is compressed the optimal using different compression technology, respectively. For example, 
about the raster print data corresponding to the section of a page including an image, a compression 
ratio and the optimal combination of printing quality are attained by using loss nature compression 
technology. However, about the raster print data corresponding to the section of the page containing a 
text, a compression ratio and the optimal combination of printing quality are attained by using no losing 
nature compression technology. Therefore, the data-processing pipeline who enables application of the 
optimal mold of data-processing actuation is required for processing of each data element. 
[0016] 

[Means for Solving the Problem] The data-processing pipeline for processing separately each of two or 
more data streams formed from the cutting tool of print data or two or more data elements like WORD 
enables optimization of data pipeline processing actuation about each data element. A data-processing 
pipeline is set by two or more data streams, and uses the merge data stream formed from the merge data 
element corresponding to a data element. For example, two or more data streams can be formed by 
dividing a source-data stream like a printing data stream based on each property of a data element for 
every data element. Depending on the property, a source-data stream can be divided the the best for 
many data streams from two. In the case of the data-processing pipeline used for processing raster print 
data, the stream of raster print data can be divided on pixel level. For example, the pixel relevant to the 
loss nature field of a page can form a loss nature raster printing data stream, and the pixel relevant to no 
losing nature field which is a page can form no losing nature raster printing data stream. Then, actuation 
of a data-processing pipeline like a data compression is chosen so that the compression ratio about each 
pixel of a page and the optimal combination of printing quality may be attained. 
[0017] Moreover, the stream of raster print data can also be divided based on the number of bits used 
for expressing each of a pixel. When extreme, the pixel corresponding to the page field printed in a 
color can need 24 bits for expressing each of a pixel, and the pixel corresponding to the page field 
printed by black and white can need only 1 bit for expressing each of a pixel. By dividing the stream of 
raster print data based on the number of bits used for expressing each of a pixel, the compression 
actuation optimized about the number of bits per pixel can be used. Furthermore, the stream of the raster 
print data containing the pixel of color data can need color space conversion actuation to the stream of 
the raster print data containing the pixel of the data of binary white and black not needing color space 
conversion actuation. 

[001 8] Furthermore, division of the stream of raster print data can be due to the print resolution of a 
request of the page field corresponding to a pixel. For example, as for the edge (edges) of a vector 
graphics object (objects), or the edge of an image object, a good thing is usually obtained from high 
resolution by the reason of printing quality, and the contrant region of a vector graphics object or the 
contrant region of an image object can be printed with a low resolution, without sacrificing printing 
quality. Dividing a raster printing data stream based on resolution can enable reduction of the amount of 
data required for processing of a data-processing pipeline, and time amount required for this to print a 
page can be decreased. Furthermore, halftone and compression actuation can be optimized about each of 
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the stream by which raster print data were divided based on the resolution of the raster printing data 
stream by which specification was divided. 

[0019] A data-processing pipeline contains the 1st pipeline processing units, such as no losing nature 
compression / stretcher, a halftone unit, color space converters, or those combination. The 1st pipeline 
processing unit receives the 1st thing of two or more data streams including the 1st input. The 1st 
pipeline processing unit is constituted so that the 1st conversion called the combination of compression 
actuation, elongation actuation, color space conversion, halftone actuation, or the above-mentioned 
actuation may be performed about the data element of the 1st data stream among two or more data 
streams, and it generates the data stream from which the 1st was changed. 

[0020] Furthermore, a data-processing pipeline contains the 2nd pipeline processing units, such as loss 
nature compression / stretcher, a halftone unit, color space converters, or those combination. The 2nd 
pipeline processing unit receives the 2nd data stream of two or more data streams including the 2nd 
input. The 2nd pipeline processing unit is constituted so that the 2nd conversion called the combination 
of the actuation compression actuation and mentioned [ which mentioned above and halftone-operated / 
which operated it and color-space-operated / which operated it and elongation-operated ] above may be 
performed about the data element of the 2nd data stream of two or more data streams, and it generates 
the data stream from which the 2nd was changed. 

[0021] Furthermore, a data-processing pipeline contains the merge unit constituted so that the data 
stream from which the data stream from which the 1st was changed, and the 2nd were changed might be 
received. A merge unit is constituted so that the data stream from which the data stream from which the 
1st was changed, and the 2nd were changed may be merged to an output data stream using a merge data 
stream. 
[0022] 

[Embodiment of the Invention] This invention is not limited to the gestalt of the typical operation 
illustrated here. Furthermore, although a print-data processing pipeline's operation gestalt describes a 
color laser printer In order to attain performance advantageously by using for him the juxtaposition pass 
which deals with the data alternatively compressed using no losing nature or the loss nature data 
compression approach after understanding these contents of an indication to this contractor of the 
technical field concerned, Probably, it turns out that a print-data processing pipeline's indicated 
configuration can apply to other image systems. For example, the indicated print-data processing 
pipeline can usually apply to the lab (laboratories) of a scanner and digital photographic processing. 
Furthermore, the system of the arbitration for generating the image which needs memory for storage of 
image data can attain the optimized image quality, and can make the required amount of memory min 
with the application of a pipeline's indicated configuration. 

[0023] While maintaining printing quality to a high level, the print-data processing pipeline who lowers 
memory required to keep print data is required of color printing. Using the configuration of the 
print-data processing pipeline who compresses print data alternatively using the compression approach 
of loss nature or no losing nature maintains high printing quality, and it minimizes memory required for 
storage of print data. Furthermore, printing quality is further improved actuation in a print-data 
processing pipeline by Lycium chinense in a suitable location, and the required amount of memory is 
decreased. 
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[0024] Drawing 1 is a block diagram showing general implementation of the data-processing pipeline 
200 for processing two or more data streams generated from the partition of the source-data stream 
formed from two or more data elements. Each of two or more data streams is formed from a data 
element. Although only the 1st data stream 201 and 2nd data stream 202 of two or more data streams 
are not expressed to drawing 1 , depending on the property of a data element, from 2, a source-data 
stream can be divided into many data streams, and can process a data element the optimal. 
[0025] The 1st pipeline processing unit 203 is used for performing 1st conversion about the 1st data 
stream 201 among two or more data streams. The 1st conversion performed by the 1st pipeline 
processing unit 203 can perform 1 or two or more actuation like a data compression or elongation, color 
space conversion, halftone processing, or other data-processing actuation. The method of performing 1st 
conversion is optimized by the property of the data element which forms the 1st data stream 201 of two 
or more data streams. The 1st pipeline processing unit 203 generates the data stream 205 from which the 
1st was changed. 

[0026] The 2nd pipeline processing unit 204 is used for performing 2nd conversion about the 2nd data 
stream 202 among two or more data streams. The 2nd conversion performed by the 2nd pipeline 
processing unit 204 can perform 1 or two or more actuation like a data compression or elongation, color 
space conversion, halftone processing, or other data-processing actuation. The method of performing 
2nd conversion is optimized by the property of the data element which forms the 2nd data stream 202 of 
two or more data streams. The 2nd pipeline processing unit 204 generates the data stream 206 from 
which the 2nd was changed. 

[0027] The merge unit 207 receives the data stream 206 from which the data stream 205 from which the 
1st was changed, and the 2nd were changed. The data stream 206 from which the data stream 205 from 
which the 1st was changed, and the 2nd were changed is merged to the output data stream 208 by the 
merge unit 207. In order to perform this merge actuation, the merge unit 207 uses the merge data stream 
209. Since the merge data stream 209 is formed from a merge data element and it is set by the 1st data 
stream 201 and 2nd data stream 202 of two or more data streams, the data element of the output data 
stream 208 which it is as a result of merge actuation has the sequence of the data element in a 
source-data stream. Therefore, the merge unit 207 assembles the data stream 206 from which the data 
stream 205 from which the 1st was changed, and the 2nd were changed, and holds the sequence of the 
data element in a source-data stream to the output data stream 208. 

[0028] By dividing a source-data stream and forming the 1st the 201 of two or more data streams, and 
2nd 202 based on the property of the data element in a source-data stream, the 1st pipeline processing 
unit 203 and the 2nd pipeline processing unit 204 are constituted, respectively so that processing of a 
data element may be optimized. 

[0029] Drawing 2 is the simplified conceptual diagram showing the flow of the print data which pass 
along a color printer, and includes the desirable operation gestalt of the print-data processing pipeline 15 
about a color laser printer. Drawing 2 uses the pass of the loss nature of juxtaposition, and no losing 
nature, and tries instantiation of only the flow of the print data which pass along the typical actuation 
performed by the print-data processing pipeline 15. Drawing 2 is not the print-data processing pipeline's 
15 hardware block diagram. The print-data processing pipeline 15 can consist of various different 
approaches so that processing of print data may be optimized, so that it may become clear from the 



7/36 



Japanese Publication number : 11-170634A 



explanation after a hardware block diagram. 

[0030] The print-data input to a system is sent in the format that some differ. Input print data are sent in 
the form of a display list (Display List), raster print data, or the raster print data that already received 
compression. Display list print data include information required to constitute the page which should be 
printed. Display list print data can contain raster print data together with a text or the raster print data as 
image print data, the code of the printing control language showing a text alphabetic character, the code 
of the graphics language showing a graphics image, or the code that identifies some combination of 
these print data. Notionally, print data are inputted into the print-data processing pipeline 15 in the 
suitable location depending on the processing needed for a format required to generate a printout 
changing print data. 

[0031] An image processing is performed about display list print data in the image-processing actuation 
1 by activation of a firmware routine. Dividing an input into the piece of a page (page strips) is included 
in this image-processing actuation 1 . In order to divide an input into the piece of a page, display list 
print data are kept based on the vertical position of the page to which print data correspond. It follows 
taking into consideration the class of print data which form the section of the page corresponding to the 
piece of a page formed on dividing a page into the piece of a page by the image-processing actuation 1. 
Each piece of a page is formed with the piece element of a page of 1 or 2. If the section of a page is 
completely formed in loss nature or completeness from one of the print data of no losing nature, only 
the piece of a page of one element will be formed by the image-processing actuation 1 about the section 
of a page. However, when the display list print data about the section contain both print data of loss 
nature and no losing nature, two separate piece elements of a page are formed about the section of the 
page. In another side, one side of these piece elements of a page contains only no losing nature print 
data only including loss nature print data. 

[0032] Formation of the piece element of a page of the corresponding loss nature about the section of a 
page and no losing nature is generated when both the classes of data exist in display list print data. In 
this case, the image-processing actuation 1 makes each of two piece elements of a page by filling 
appropriately the piece element of a page of both loss nature and no losing nature with the piece element 
of a page of the loss nature from a page section, and no losing nature the whole pixel location. The print 
data about the section of a page are contained in the piece element of a page of loss nature and no losing 
nature. For example, when display list print data contain no losing nature text print data together with 
loss nature image print data, as for the image-processing actuation 1, display list print data are divided 
into text print data and image print data. Then, each of the piece element of a page of no losing nature 
and loss nature is filled with each text print data and image print data for every pixel location. In this 
case, it is considered that the piece of a page corresponding to display list print data is a piece of a 
synthetic page containing the piece element of a page which includes the loss nature image print data 
put with the piece element of a page which includes no losing nature text print data. 
[0033] When the piece element of a page of loss nature and no losing nature is formed, the merge plane 
(merge plane) to which the image-processing actuation 1 corresponds is generated. This merge plane 
consists of 1 bit about each pair of the pixel location which corresponds in two piece elements of a page, 
and points out the piece element of a page of the loss nature in which the print data about that pixel are 
contained, and no losing nature. The bit which forms a merge plane is formed by the cutting tool, and is 
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transmitted through the print-data processing pipeline 15 as byte stream. This merge plane is used in the 
phase after the print-data processing pipeline 15, the piece element of a page of no losing nature and 
loss nature is combined, and, thereby, the first piece of a page (it is original) is reconfigurated. This 
merge actuation is stated to a detail in the direction behind this specification. 

[0034] When one piece element of a page is formed so that it may have only loss nature print data or no 
losing nature print data, all the print data about the piece of a page are contained in one piece element of 
a page. Furthermore, the merge plane relevant to the piece element of a page is not generated depending 
on the image-processing actuation 1. Since there is only one piece element of a page about the section 
of a page, the bit of a merge plain throat is also the same. Therefore, there is no need of sending the 
merge plane which passes along the print-data processing pipeline 15 and which consists of the cutting 
tool of the same value altogether. Instead of generating a merge plane by the image-processing actuation 
1, a merge plane is generated in the phase after the print-data processing pipeline 15. This is described 
in detail in the direction behind this specification. 

[0035] Moreover, the image-processing actuation 1 generates the halftone plane (halftone plane) which 
has one value corresponding to each pixel location in the piece of a page. The value of each halftone is 
expressed with 2 bits, and it opts for the halftone actuation applied to the print data corresponding to a 
pixel so that this specification may describe later. When the halftone actuation performed is the same 
about each pixel of the piece of a page, a halftone plane is generated in the phase in the direction of 
behind the print-data processing pipeline 15. This is stated more to a detail in the direction behind this 
specification. 

[0036] From the display list print data divided into the piece element of a page, raster print data are 
generated corresponding to display list print data. The piece element of a page of the raster print data of 
a result passes along actuation of the print-data processing pipeline 15, when generated. The raster 
printing data memory 2 is used for keeping the raster print data generated by the image-processing 
actuation 1 . The memory area assigned to the raster printing data memory 2 has sufficient storage 
capacity to include the raster print data of two piece elements of a page with the number of Rhine in 
which the maximum of per the piece of a page is possible, the size of a coiTesponding merge plane, and 
the size of a corresponding halftone plane. Raster processing is carried out in the image-processing 
actuation 1, and each of the piece element of a page is kept in the memory area assigned to the raster 
printing data memory 2, is sent to the next actuation of the print-data processing pipeline 15 after that, 
and makes a field to the raster printing data memory 2 for the following piece element of a page by 
which raster processing was carried out by the image-processing actuation 1. In the desirable operation 
gestalt, the raster printing data memory 2 should be cautious of not being contained in the integrated 
circuit with which the print-data processing pipeline 15 is mounted. 

[0037] Usually, the generated raster print data consist of three 8-bit cutting tools about each pixel. It 
corresponds to one of the color dimensions (color dimensions) in the color space of 3 bytes as which 
display list print data are expressed, respectively. In the color printer by which the gestalt of desirable 
operation of a print-data processing pipeline operates, this is RGB color space. To this contractor of the 
technical field concerned, however, the color space of input print data Cyanogen, a Magenta, yellow, 
black (CMYK), and a hue (hue), a saturation ratio (saturation), Lightness (value) (HSV), a hue, 
lightness (lightness), A saturation ratio (HLS), brightness (luminance), a **** scale, a copper rust scale 
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(La*b*) 5 Probably, it turns out that they are brightness, a red-green scale, a yellow-blue scale (Luv), 
brightness, a **** scale, a greenish yellow scale (YCrCb), or the color space of arbitration like YIQ. 
The generated raster print data correspond to an image, a text, a line drawing, graphics, or some of such 
combination. 

[0038] As mentioned above, the image-processing actuation 1 creates a merge plane, when it is display 
list print data with which the piece element of a page of no losing nature and loss nature is formed. In 
the direction behind a print-data processing pipeline, a merge bit is used for choosing a pixel from the 
pair of the piece element of a page of no corresponding losing nature and loss nature, combines the 
piece element of a page of no losing nature and loss nature, and maintains the exact spatial relations 
between pixels towards the first image (it is original). 

[0039] Color space conversion is performed by the color space conversion actuation 3. The degree of 
the compression attained about raster print data is influenced by the color space where raster print data 
are expressed. For example, usually it is finished by a high loss nature compression ratio's performing 
color space conversion to YCbCr color space from RGB color space (in the same image quality), and 
performing loss nature compression actuation, after changing into YCbCr. YCbCr color space is the 
color space of brightness / hue / saturation (chroma) mold, and Cr and Cb element of color space 
include the information on both a hue and saturation, respectively. Human being's eye is the most 
sensitive to modification of brightness, and is not relatively sensitive to modification of saturation. For 
this reason, the print data expressed in this color space contain the amount of remarkable redundancy in 
Cr and Cb element. Loss nature compression is relatively performed about the piece element of a loss 
nature page of raster print data with a large compression ratio as a result. The advantageous point of this 
color space depending on a compression ratio does not exist about no losing nature compression. The 
reason is that the piece element of no losing nature page does not receive the color space conversion to 
YCbCr color space from RGB color space. However, when this color space conversion was needed by 
other reasons, it performs. In the phase after a print-data processing pipeline, both the piece element of 
no losing nature page and the piece element of a loss nature page receive the color space conversion in a 
CMYK color specification from RGB or YCbCr color space. This color space conversion is described 
in the direction behind this specification. 

[0040] Forming the piece of a page of no losing nature and loss nature from the section of the page 
corresponding to one piece of a page, and generating a merge plane and a halftone plane further makes 
the amount of data sent through the print-data processing pipeline 15 increase. The merge bit and two 
halftone bits relevant to each pixel make the amount of print data increase. However, a memory area 
required to include print data since a high compression ratio is performed about the piece of a page of 
no losing nature and loss nature and a merge plane and a halftone plane moreover also receive no losing 
nature compression only increases slightly by the case of being the worst. However, the amelioration 
result of the printing quality through the pipeline who does not apiply the algorithm of a data 
compression which is different to the data of no losing nature and loss nature is remarkable, for almost 
all print jobs - print data - all ~ loss nature - or it is one of no losing nature altogether. The only 
increment in the amount of the raster print data sent through the print-data processing pipeline 15 in 
these cases from the image-processing actuation 1 is a halftone plane when applying a halftone 
algorithm which is different in the pixel of the piece of a page. When the same halftone algorithm is 
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applied to all the pixels of the piece of a page, in the image-processing actuation 1, a halftone plane is 
not generated at all. 

[0041] The direct input of the raster print data can be carried out to a print-data processing pipeline. 
Raster print data can be sent from a scanner or a host computer. Moreover, the equipment which offers 
raster print data offers the header used by the image-processing actuation 1, and forms the piece of a 
page. The information which the image-processing actuation 1 uses for separating raster print data as 
loss nature or no losing nature for the image-processing actuation 1 is included in this header. 
[0042] Before the piece element of a page of loss nature raster print data receives loss nature 
compression, Cr of the piece element of a page and Cb element with which color space conversion of 
the raster print data was carried out are decreased alternatively, the amount of the print data which the 
print-data processing pipeline 15 has to deal with is decreased, the amount of data processing is made to 
increase by this, and the amount of memory required to hold raster print data is decreased. The 
redundancy of Cr and Cb element which were mentioned above makes it possible to attain subsampling 
of these raster print data, and the property of no visual losing nature of raster print data is maintained. 
Subsampling actuation is performed by the loss nature compression actuation 5. The loss nature 
compression actuation 5 compresses along with the scanning line about the block of the raster print data 
formed from the section which is 8-pixel width of face and is the height for the scanning line which 8 
followed. It passes along subsampling and these 8 pixel x8 pixel numbers of the whole blocks decrease. 
[0043] The amount of subsampling to generate enables it to suit the memory area where raster print data 
are usable depending on a required data decrement. If sufficient memory area is usable, subsampling 
will be performed so that the amount of the loss nature raster print data of the piece element of a page 
may be lowered only one third. When the loss nature raster print data to memory need to be suited, 
subsampling is performed so that only one half may lower the amount of the loss nature raster print data 
of the piece element of a page. 

[0044] Subsampling which attains one third of reduction is performed as follows. For example, it thinks 
of three groups of loss nature raster print data, and suppose that each group expresses four blocks of a 
pixel of 8x8 from one color space. The 1st group is formed from a brightness element, the 2nd group is 
formed from Cr element, and the 3rd group is formed from Cb element. And there are 12 blocks of loss 
nature raster print data as a whole. Into the 2nd group, only 4 blocks only of loss nature raster print data 
corresponding to the mutual pixel which met each scanning line are maintained about each of the 
scanning line of 8 in each (it starts in the 1st pixel of each scanning line of each block). As a result, 
8-pixel width of face decreases to 4 pixels about each scanning line of each by 4 blocks. By this 
approach, subsampling of the 4 blocks of Cr element is carried out to 2 blocks. Subsampling of Cb 
element is the same way and becomes 2 blocks from 4 blocks. After this subsampling, eight of 12 
blocks of the beginning of a pixel remain as they are, namely, they decrease only by one third. 
[0045] Subsampling which attains reduction in half is made by applying the same subsampling 
procedure as decreasing 1/3 in which 2 blocks of Cr element and 2 blocks of Cb element remain. If the 
same subsampling procedure is applied to the remaining block of Cr and Cb element, the result of 1 
block will be produced [ element / 1 block and / Cb ] about Cr element. Six remain among the first 12 
blocks of a pixel after this 2nd pass of subsampling, and only one half decreases in number. 
[0046] After subsampling actuation is performed, in the loss nature compression actuation 5, a loss 
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nature compression algorithm is applied to the piece element of a page. The loss nature compression 
approach used in the print-data processing pipeline's 15 desirable operation gestalt is a well-known 
JPEG algorithm. The JPEG loss nature compression approach was chosen because the hardware 
developed before used easily [ performing this approach ]. However, the loss nature compression 
approach of arbitration like vector quantization has been used. When it is a piece element of no losing 
nature page, compression of this piece element of a page is performed by no losing nature compression 
actuation 4. Furthermore, when there are the merge and halftone plane corresponding to the piece 
element of a page, these both are compressed by no losing nature compression actuation 4. the 
print-data processing pipeline's 15 desirable operation gestalt ~ a jib - Lempel's no losing nature 
compression / elongation approach is used, and this is indicated by U.S. Pat. No. 5455576, and is taken 
in by reference here. However, JBIG, a run length, or the no losing nature compression / elongation 
approach of arbitration like delta low compression (deltarow compression) can also be used. The 
information about the technique used for carrying out no losing nature and loss nature compression is 
"INTRODUCTION TO DATA COMPRESSION" and Khalid. Sayood, 1996, Morgan A book called 
Kaufmann publication sees and it takes in by reference here. 

[0047] The compression raster print data of the loss nature generated by the loss nature compression 
actuation 5 and no losing nature compression actuation 4, respectively and no losing nature are ** kept 
by the compression raster printing data memory 6. The field assigned to the compression raster printing 
data memory 6 is sufficient size to hold all the planes of three colors of the raster print data of the 
compression loss nature of a whole page, and no losing nature, the compression halftone data of a whole 
page, and the compression merge data of a whole page. In the desirable operation gestalt, the 
compression raster printing data memory 6 should be cautious of not being contained in the integrated 
circuit with which the print-data processing pipeline 15 is mounted. Furthermore, assignment of the 
raster printing data memory 2 and the compression raster printing data memory 6 is the notional 
semantics only for the purpose explaining actuation of the print-data processing pipeline 15. If it will be 
about the raster print data with which compression/elongation actuation was not performed when both 
the raster printing data memory 2 and the compression raster printing data memory 6 were probably 
compression raster print data, it will be physically put on a system memory and print data will be kept. 
Memory is that which is said if only it specifies according to the class of data kept by given time 
amount, and the location of a system memory can be used for keeping the class of both print data of 
different time amount. 

[0048] Raster print data are expressed with 3 bytes about each pixel of the piece element of a page of 
loss nature or no losing nature, namely, it is expressed with 1 byte about the element of each color space 
of raster print data. The piece element of a page of loss nature and no losing nature moves two parallel 
channels through the print-data processing pipeline 15. By the location of the print data in the print-data 
processing pipeline 15, the raster printing data stream of loss nature and no losing nature is either 1-byte 
width of face or 3-byte width of face. The raster print data of loss nature and no losing nature start the 
color space conversion actuation 3 and 9 as a 3-byte width-of-face stream, come out as a 1-byte 
width-of-face stream, and are packed to the 3-byte width-of-face stream which has each cutting tool of 
the 3-byte group showing the dimension of output color space. The raster print data of loss nature and 
no losing nature start the color space conversion actuation 12 as a 3-byte width-of-face stream, and 
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come out as a 1-byte width-of-face stream. Each cutting tool of the 3-byte group included in the color 
space conversion actuation 3, 9, and 12 expresses the raster print data corresponding to one dimension 
of input color space. 1 byte as a result which comes out of the color space conversion actuation 12 
expresses the raster print data corresponding to one dimension of the output color space which has 
received printing. The print data of loss nature and no losing nature come out of the image-processing 
actuation 1 as a 3-byte width-of-face stream. The print data of loss nature and no losing nature start the 
loss nature 5 and 8 5 1 1 compression and no losing nature 4 and 7, and 10 compression actuation as a 
3-byte width-of-face stream, come out as a 1-byte width-of-face stream, and a buffer is carried out after 
that, and they serve as a 3-byte width-of-face stream. The print data of loss nature and no losing nature 
start the loss nature 5 and 8, 1 1 elongation and no losing nature 4 and 7, and 10 elongation actuation as 
a 1-byte width-of-face stream, and come out as a 1-byte width-of-face stream. The raster print data of 
loss nature and no losing nature enter as a 1-byte width-of-face stream, and come out of both the merge 
actuation 13 and the halftone actuation 14 as a 1-byte width-of-face stream. 

[0049] A merge data plane is adjusted to a cutting tool. Since only 1 bit is needed for merge actuation 
about each pixel, each cutting tool of merge data includes the merge information about 8 pixels. A 
halftone data plane is adjusted to a 8-bit cutting tool. Since 2 bits is needed by halftone actuation about 
each pixel, each cutting tool of halftone data includes the halftone information about 4 pixels. Both a 
halftone plane and a merge plane move two juxtaposition cutting tool width-of-face channels through a 
print-data processing pipeline. 

[0050] The optimal combination of memory compaction and image quality is attained about print data 
by forming the piece element of a page of loss nature and no losing nature, and compressing the raster 
print data of these piece elements of a page using the compression approach of loss nature or no losing 
nature, respectively after that. Loss nature raster print data are high-compressed using loss nature 
compression technology, and maintain the property of no losing nature visually. Since no losing nature 
raster print data are compressed using no losing nature compression technology, degradation of image 
quality is not produced but a high compression ratio is attained. The compression approach of the 
selected loss nature and no losing nature is optimized about loss nature raster print data (image) and no 
losing nature raster print data (a text, a line drawing, graphics), and a high compression ratio is 
produced, without degrading image quality. This function is a very advantageous point and it is 
generated from using the piece element of a page of loss nature and no losing nature in the print-data 
processing pipeline 15. Although two or more channels are used and the raster print data of loss nature 
and no losing nature, corresponding halftone, and merge data are moved through the print-data 
processing pipeline 15 with the print-data processing pipeline's 15 desirable operation gestalt, it should 
be cautious of the ability of the piece element of a page of print data for one multiplexer channel to be 
used and to also be transmitted continuously. In order to reduce required hardware, performance is 
sacrificed for use of one multiplexer channel. 

[005 1] It is possible to input compression raster print data into the print-data processing pipeline 15. 
This can be produced when compression raster print data are the inputs of the print-data processing 
pipeline 15 relevant to the command of a display list, and raster print data or compression raster print 
data can be a print-data processing pipeline's input in preparation for elongation and printing of a whole 
page. These compression raster print data can be given with the scanner through a host computer or a 
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host computer. The header attached with a host computer including the information used by the 
image-processing actuation 1 is contained in these compression raster print data. 
[0052] The case where he hopes to put the input before the loss nature image to the print-data 
processing pipeline 15 as display list print data in the loss nature image which is an input to the 
print-data processing pipeline 15 as compression loss nature raster print data (overlay) is considered. 
The print-data processing pipeline 15 is provided with pass. Compression raster print data from the 
compression raster printing data memory 6 to the loss nature elongation actuation 8 In this case, 
delivery, Color space conversion is performed by the color space conversion actuation 9 (when 
compression loss nature raster print data are not expressed in RGB color space). It returns to RGB color 
space and a result is kept to the raster printing data memory 2, and in order to perform covering using a 
pre- input disadvantage degeneration image, elongation loss nature raster print data are distributed to the 
image-processing actuation 1. The image-processing actuation 1 performs division into the piece 
element of a loss nature page after that. This pass for combining compression loss nature raster print 
data with no losing nature print data is shown to drawing 2 by notional semantics. Behind this 
specification describes the actual root which performs actuation by which print data follow functional 
block of hardware and are shown in drawing 2 . 

[0053] As mentioned above, the print-data processing pipeline 15 can receive a raster or compression 
raster print data from various equipments like the host computer which can supply printing of a raster or 
a compression raster print-data format, or a scanner. Receiving either a raster or compression raster 
print data removes the need for the image-processing actuation 1 of performing raster actuation, 
furthermore, when print data are received as compression raster print data whose printing is already 
possible, there is no need of performing the loss nature 5 and (or) no losing nature 4 compression 
actuation, or color space conversion actuation 3. 

[0054] Functional block used for attaining the actuation shown in the print-data processing pipeline's 15 
desirable operation gestalt is realized by one integrated circuit. The technique used for realizing these 
functions with a digital integrated circuit is common knowledge in the design field of a digital 
integrated circuit. Implementation of the print-data processing pipeline's 15 function in exclusive 
hardware offers the processing performance which was excellent about the print data included in a 
pipeline. 

[0055] Although it is possible to perform each of the actuation in the print-data processing pipeline 15 
using a microprocessor, the processing performance of print data falls extremely. Although a 
microprocessor performs required print-data compression, color space conversion, and print-data 
elongation actuation, it is necessary to deal with the piece element of a page of loss nature and no losing 
nature by turns. Furthermore, the piece element of a page of loss nature and no losing nature is merged 
by the microprocessor, and it performs halftone actuation. 

[0056] The print-data processing pipelined 15 desirable operation gestalt operates using the color laser 
print engine 16 designed so that the print data expressed by the CMYK color specification may be 
received. Furthermore, the print engine 16 operates from developing a toner continuously about each 
plane of a CMYK color specification (developing), before transmitting a toner to a page. How the raster 
print data with which the development of four pass used with the print engine 16 passes along the 
print-data processing pipeline 15 flow is ordered. The raster print data about a page are sent to the print 



14/36 



Japanese Publication number : 11-170634A 

engine 16 with four continuous pass by this mode of operation of the laser print engine 16 (each 
dimension of a CMYK color specification one pass). 

[0057] As mentioned above, the compression raster print data of a whole page are accumulated by the 
memory assigned to the compression raster printing data memory 6 when the piece element of a page of 
loss nature and no losing nature is compressed. Loss nature compression raster print data are expressed 
in YCbCr color space. No losing nature compression raster print data are expressed in RGB color space. 
In order to change compression raster print data into each of four planes of the CMYK color 
specification of a laser print engine, it is necessary to pass along the print-data processing pipeline 15 by 
four continuous pass, and to send the compression raster print data about a page. In each of these 4 pass, 
the compression raster print data of no losing nature and loss nature are sent to each of no losing nature 

10 and loss nature 11 elongation actuation through two 1-byte width-of-face channels for elongation. A 
compression merge plane and a halftone plane are interleaved by the cutting tool of no losing nature 
compression raster print data (interleave, insertion). Since a merge plane and a halftone plane are 
interleaved by no losing nature raster print data, these receive no losing nature compression together 
with no losing nature raster print data. A merge plane and a halftone plane are extracted from no 
elongation losing nature printing data stream after elongation. This is described in detail in the direction 
behind this specification. Loss nature compression print data contain the piece element of a loss nature 
page. Interpolation actuation is performed after elongation of loss nature compression raster print data, 
and the value of Cr removed through subsampling in advance of compression of loss nature raster print 
data and Cb element is extended (expand). Interpolation actuation is performed as a part of loss nature 
elongation actuation 11. 

[0058] Both no losing nature print data and loss nature print data are sent for color space conversion of 
the color space conversion actuation 12 after elongation actuation of the loss nature 11 and no losing 
nature 10. Since the print engine 16 uses the development of four pass, the compression raster print data 
about all the color planes (color plane) of a page are continuously sent 4 times through the loss nature 

1 1 and no losing nature 10 elongation actuation. About each of four pass to the color space conversion 
actuation 12 of the compression raster print data which pass along elongation actuation of no losing 
nature 10 and the loss nature 1 1, the color space conversion actuation 12 generates one of four planes of 
a CMYK color specification. Color space conversion actuation 12 is performed using three 8-bit cutting 
tools of the raster print data of the loss nature showing each of the pixel of the page which should be 
printed, or no losing nature. The raster printing data stream output from the color space conversion 
actuation 12 contains two 8-bit channels formed from loss nature raster print data and no losing nature 
raster print data. No losing nature raster print-data input to the color space conversion actuation 12 is 
expressed in RGB color space. The loss nature raster print-data input to the color space conversion 
actuation 12 is expressed in YCrCb color space. 

[0059] Drawing 2 suggests that the loss nature 5 and no losing nature 4 compression actuation, no 
losing nature 7 and loss nature 8 elongation actuation, no losing nature 10, and loss nature 11 elongation 
actuation are attained in a separate hardware unit. However, in the print-data processing pipeline's 15 
desirable operation gestalt, there is a hardware unit which performs compression and elongation of loss 
nature, and there is a hardware unit which performs compression and elongation of no losing nature. 
These units perform all compression/elongation actuation about the print-data processing pipeline 15. 
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Although the color space conversion actuation 3, 9, and 12 is shown as a hardware unit with separate 
drawing 2 in a desirable operation gestalt for the purpose explaining the print-data processing pipeline 
1 5, one color space converter is used for performing all the required color space conversion. In the 
print-data processing pipeline's 15 desirable operation gestalt, the color space converter is indicated by 
application "APPRATUS FOR GENERATING INTERPOLATION INPUT DATA" (10960608-1) and 
"APPRATUS FORROUTING INTERPOLATION INPUT DATA" (10960467-1), and takes in by 
reference here. Probably, this contractor of the technical field concerned understands the color 
specification used with the color space transducer which performs conversion between the color space 
chosen as expressing the print data of loss nature and no losing nature, and the laser print engine 
suitable for using it on two or more pass print-data processing pipeline, after understanding this 
specification. 

[0060] The merge actuation 13 receives no losing nature raster printing data stream, a loss nature raster 
printing data stream, a halftone data stream, and a merge data stream as an input. Each of these printing 
data streams is formed from byte stream. The print data which express one color plane of the color 
specification of a print engine about each of the pixel of a whole page are contained in the raster 
printing data stream of no losing nature and loss nature. The function of the merge actuation 13 
combines these two raster printing data streams for every pixel, and reconfigurates the first image (it is 
original) before divided into the piece element of a page of no losing nature and loss nature about the 
color plane currently processed. It judges whether the bit of the merge data relevant to each pixel is used 
by the merge actuation 1 3, and the raster print data of the pixel by which current processing is carried 
out are chosen from no losing nature raster printing data stream, or are chosen from a loss nature raster 
printing data stream. The following pass with which the raster print data of the loss nature which passes 
along the merge actuation 13, and no losing nature happen succeedingly reconfigurates the first image 
about the color plane with which the color specification of a print engine remains. It corresponds to the 
location on the page by which the pixel was printed, respectively. It is considered that reconstruction 
processing is the spatial synchronization of the raster printing data stream of no losing nature and loss 
nature, and it generates the first image. Furthermore, in order to attain a spatial synchronization, the 
raster printing data stream of no losing nature and loss nature and the stream of merge data must 
synchronize in time. 

[0061] The indicated print-data processing pipeline 15 uses the development property of the print 
engine 16 for every plane, and lowers the amount required to carry out printing actuation of the whole 
memory. In the print-data processing pipeline 15, there is only the need of saying that the merge 
actuation 13 uses the line buffer of the minimum size, about one color plane of the CMYK color 
specification of the print engine 16 for storage of raster print data by positioning the merge actuation 13 
in the degree of the color space conversion actuation 12. The need of saying that the merge actuation 13 
uses the line buffer of size sufficient in the merge actuation 13 having been located in the print-data 
processing pipeline 15 in advance of the color space conversion actuation 12 to keep raster print data 
about each of the three dimension of RGB and YCrCb color space will arise. 

[0062] The configuration of the print-data processing pipeline who uses pass separate about no losing 
nature and loss nature print data has the print engine and compatibility which operate by receiving raster 
print data about all the color planes of the color specification of a print engine with one pass instead of. 
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[ two or more pass ] In this case, the color space conversion actuation 12 needs to perform color space 
conversion about the raster print data showing each pixel, and needs to generate each of the value 
corresponding to coincidence in C, M, Y, and K element. This needs the color space conversion 
actuation 12 of having the function to perform interpolation required to generate C, M, Y, and each K 
element to coincidence. The line buffer of sufficient size to include raster print data about C, M, Y, and 
each K element is still more nearly required for the merge actuation 13. 

[0063] With the print-data processing pipeline's 15 desirable operation gestalt, the raster print data 
together put by the merge actuation 13 are given to the halftone actuation 14. The halftone actuation 14 
is positioned so that it may become actuation of the last performed about raster print data in advance of 
distribution of the print data to the print engine 16. The halftone actuation 14 performs halftone 
processing for every plane about the merged raster print data, as shown by the halftone print data 
relevant to each pixel. Positioning the halftone actuation 14 after the merge actuation 13 makes it 
possible to process continuously each color plane of the color space where the halftone actuation 4 is 
used with the print engine 16, and fewer memory is sufficient for keeping raster print data by this. 
Furthermore, since there is the need of performing halftone actuation 14 separately about the stream of 
no losing nature raster print data and loss nature raster print data when halftone actuation 14 is 
performed in advance of merge actuation, the complexity of the halftone actuation 14 increases 
remarkably. Furthermore, putting the halftone actuation 14 on the print-data processing pipeline's 15 
last brings about the optimal printing quality. Positioning the halftone actuation 14 in beforehand [ of 
compression of loss nature raster print data ] brings about some loss of the emphasis (enhancements, 
enhancement) attained by halftone processing, and it decreases the compression level attained about 
halftone raster print data. In addition, the record level of printing quality is attained by performing 
halftone actuation 14 about the raster print data expressed with the color specification of a print engine. 
Therefore, with the print-data processing pipeline's 15 desirable operation gestalt, the halftone actuation 
14 is located after the color space conversion actuation 12. 

[0064] Assigning a halftone bit to each pixel of raster print data is performed by the image-processing 
actuation 1 which makes a halftone plane. As mentioned above, the print data included in a print-data 
processing pipeline can be the text of a raster print-data format, graphics, image print data, the print data 
of printing control language, and the print data of graphics language. Firmware actuation of the 
image-processing blocked operation 1 generates a halftone plane about the piece element of a page of 
the loss nature which corresponds according to the class of halftone algorithm applied, and no losing 
nature. For example, the halftone bit about text print data can be assigned to "11", the halftone bit about 
graphics print data can be assigned to "10", the halftone bit about image print data can be assigned to 
"01", and the halftone bit which shows that any halftone actuation is not applied to the print data 
corresponding to a pixel can be assigned to "00." Assignment of a halftone bit enables application of the 
halftone actuation optimized about the class of print data relevant to a halftone bit. for example, a 
halftone bit per inch - ** - the halftone algorithm which has the Rhine screen (line screen) of the 
number of Rhine can be specified. Halftone actuation is common knowledge in a printing technical field. 
The further information about halftone can be seen in ISBN0-262-21009-6(it will be 4th edition hr 
1993) Ulichney, and "Digital Halftoning" of R, and is taken in by reference here. 
[0065] The merge actuation 13 receives no losing nature raster printing data stream, a loss nature raster 
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printing data stream, a halftone printing data stream, and a merge printing data stream as an input. Each 
of these printing data streams is formed from a 8-bit cutting tool. The print data which express one color 
plane of a print engine color specification about each of the pixel of a whole page are included by the 
raster printing data stream of no losing nature and loss nature. The function of the merge actuation 13 is 
combining these two raster printing data streams for every pixel, as the first image (it separated into the 
piece element of a page of no losing nature and loss nature before) is reconfigurated about the color 
plane currently processed. The following pass which the raster print data of the loss nature which passes 
along the merge actuation 13, and no losing nature start succeedingly reconfigurates the first image 
about the plane in which the print engine color specification remains. It corresponds to the location on 
the page of a pixel printed, respectively. It is considered that reconstruction processing is the spatial 
synchronization of the raster print data of no losing nature and loss nature, and it generates the first 
image. Furthermore, in order to attain a spatial synchronization, the raster printing data stream of no 
losing nature and loss nature and the printing data stream of halftone must synchronize in time. 
[0066] The print-data processing pipeline's 15 configuration is performed before passage of the print 
data which pass along the print-data processing pipeline 15, and in the meantime. Some a pipeline's 
parameters are constituted by each page, some of each color planes, and some of each pieces of a page. 
The number of Rhine per page and the number of pixels around Rhine can be constituted for every page. 
Furthermore, the number of the color planes processed by the printing processing pipeline 15 (that is, it 
is full color and they are monochrome or the image printed) can constitute for every page. 
[0067] Processing the raster print data about each color plane needs the configuration of the color space 
conversion actuation 3, 9, and 12. In advance of activation of the color space conversion actuation 3, 9, 
and 12, a color space translation table required for conversion to the color plane which output color 
space meant is loaded. Furthermore, processing of each color plane which passes along the halftone 
actuation 14 needs the configuration of the halftone actuation 14 so that it may be used, in order that a 
suitable halftone table may carry out halftone processing of the color plane. For example, when 
processing the continuous color plane of an image, each halftone table can respond to the halftone 
algorithm which uses the Rhine screen (line screen) chosen in a different relative viewpoint. Use of the 
Rhine screen chosen in a relative viewpoint which is [ about the color plane printed continuously ] 
different decreases the interaction between the color planes which generate printing processing so that 
* * * * [ the technical field of halftone ] . 

[0068] Moreover, the print-data processing pipeline 15 has the parameter which can be constituted for 
every piece of a page. The image-processing actuation 1 can constitute the print-data processing 
pipeline 15, and performs various usable pipeline processing actuation about each piece of a page. For 
example, about every piece of a page, the image-processing actuation 1 can constitute the print-data 
processing actuation 15, and can perform or bypass the compression actuation 4 and 5, the elongation 
actuation 7, 8, 10, and 11, the color space conversion actuation 3, 9, and 12, or the halftone actuation 14. 
Furthermore, 1, 2, 4, and 8 can be specified for the number of bits per pixel of the piece element of no 
losing nature page for every page. With the print-data processing pipeline's 15 desirable operation 
gestalt, the compression algorithm used by the loss nature compression actuation 5 needs 8 bits per 
pixel of the piece element of a loss nature page, furthermore, the image-processing actuation 1 — the 
loss nature of the piece of a page, or no losing nature element ~ null — it can specify that it can form 



18/36 



Japanese Publication number : 11-170634A 

from data (null data), and can specify that each bit of a corresponding merge plane is the same value. 
[0069] Drawing 3 is the simplified hardware block diagram in the print-data processing pipeline's 15 
desirable operation gestalt. The pass connected to the functional block diagram shown in drawing 3 
expresses a data path. The various control lines used for controlling the data flow between functional 
block are not shown in drawing 3 . With a desirable operation gestalt, compression/elongation actuation 
4, 5, 7, 8, 10, and 11, the color space conversion actuation 3, 9, and 12, the merge actuation 13, and 
halftone actuation 14 are performed by ASIC120. The print-data processing pipeline's 15 desirable 
operation gestalt is constituted so that ASIC 120 may be connected to a PCI bus. However, probably, it 
turns out that this contractor of the technical field concerned can constitute so that the print-data 
processing pipeline 15 may be connected to the bus of other classes like a VESA bus. A PCI bus 
architecture is common knowledge in the technical field of digital system design, and is not stated to a 
detail here. Image-processing actuation 1 is performed by processor like a microprocessor 132, and 
communicates with the print-data processing pipeline 15 through a PCI bus. At the time of the transfer 
to ASIC 120, and the transfer from ASIC 120, print data are searched from the raster printing data 
memory 2 and the compression raster printing data memory 6, and are loaded to memory 2 and 6. 
[0070] ASIC120 connects with a PCI bus through the PCI bus interface 121. The PCI bus interface 121 
contains a register required for buffering of print data, when flowing between a register and a PCI bus 
required for the configuration of the PCI bus interface 121, and ASIC120. 

[0071] A Direct-Memory- Access controller like video DMA 122 controls the flow of some print data of 
ASIC 120 which performs the print-data processing pipeline's 15 various functions, and the flow of the 
print data from a part of ASIC 120. The video DMA buffer 123 fits the printing data rate between a PCI 
bus and various functional block of ASIC 120, when passing video DMA 122, and print data are kept 
temporarily, and print data pass ASIC 120 and it moves from ASIC120. Use of a video DMA buffer 
compensates the PCI bus interface 121 and the mismatching in the rate of the data flow between 
functional block in the remaining part of ASIC 120. 

[0072] Some important advantageous points arise from the implementation of the print-data processing 
pipeline 15 in ASIC 120 as a result. The 1 st advantageous point is the efficient method that the 
processing actuation about the print-data processing pipeline 15 is attained inside ASIC 120. Although 
print data are between the actuation which continued without inviting the overhead of processing and 
are transmitted by putting all actuation on ASIC120, when a transfer of print data arises in the PCI bus 
between integrated circuits with separate dedication in activation of one print-data pipeline processing 
actuation, the overhead of processing arises. I hear that the 2nd advantageous point can constitute 
ASIC120, and there is so that print data may be alternatively bypassed about functional block of 
ASIC 120. In order to transmit to other functional block, or since the 3rd advantageous point keeps it in 
memory, I hear that it can feed back the output of functional block to video DMA 122 alternatively, and 
it is. These functions are very supple, an efficient print-data processing pipeline is made, and a 
print-data processing pipeline is constituted so that print-data processing actuation may be optimized 
depending on the class of print data. Since ASIC120 is constituted so that the specific subset of possible 
print-data processing actuation may be performed, the actuation applied to print data suits the property 
of print data in the way of a broad class. This makes it possible to constitute a pipeline so that a printing 
system may process all the possible classes of print data the optimal. A feedback function makes it 
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possible to perform in the sequence which was most suitable for print-data processing actuation 
preparing the print data of page printing. Completion of actuation of the print-data processing pipeline 
15 turns the result to the next actuation by video DMA 122. 

[0073] Depending on the class of actuation of the print-data processing pipeline 15 who performs about 
the print data loaded from the PCI bus, video DMA 122 is constituted so that print data may be 
distributed to suitable functional block of ASIC 120. If color space conversion is needed, print data will 
be sent to the piece manager 124 of a page by video DMA 122. The piece manager 124 of a page sends 
print data into the input of the suitable loss nature of the color space converter 125, or no losing nature 
from video DMA 122. Furthermore, the piece manager 124 of a page extracts the merge data and 
halftone data which were interleaved by no losing nature raster print data, and sends these each to the 
merge unit 128 through a separate cutting tool width-of-face channel. When compression or elongation 
of print data is required, print data are addressed to suitable compression of loss nature elongation / 
compressor 126, or the no losing nature compression / stretcher 127, or the input of elongation by video 
DMA 122, and are sent. The merge unit 128 performs merge actuation 13 about the raster printing data 
stream of the loss nature outputted from the color space transducer 125, and no losing nature. A line 
buffer 129 contains SRAM for the raster print data of the loss nature used by the merge actuation 13, 
and no losing nature, a merge, and buffering of halftone data. The halftone unit 130 performs halftone 
actuation 14 about the raster printing data stream merged corresponding to each of a pixel according to 
the bit specified by the halftone plane, although not clearly shown in drawing 3 , the color space 
transducer 125 and the halftone unit 130 are constituted so that print data may be bypassed about these 
functional block, when the actuation which should be performed about print data does not include color 
space conversion and (or) halftone processing. 

[0074] When actuation is completed about the print data which pass along the print-data processing 
pipeline 15 of drawing 3 flowing, print data are transmitted to memory from ASIC 120, and return to 
ASIC 120 later for the further processing. For example, after compression actuation of the loss nature 5 
and no losing nature 4 is performed by the compressor/stretcher of the loss nature 126 and no losing 
nature 127, respectively, the compression raster print data of the result are transmitted to video DMA 
120 through the PCI bus interface 121, and are transmitted to the compression raster printing data 
memory 6 through a PCI bus after that. When compression raster print data are elongated, compression 
raster print data are transmitted to ASIC 120 through the PCI bus interface 121 through a PCI bus from 
the compression raster printing data memory 6, and are sent to either the compressororstretcher of the 
loss nature 126 and no losing nature 127, and both elongation inputs by DMA 122. after color space 
conversion actuation 3 is performed about the raster print data of loss nature and (or) no losing nature, 
in order that the raster print data of the result are returned to loss nature 126 compression / stretcher, and 
(or) compression/stretcher of no losing nature 127 through video DMA 122, are returned to the raster 
printing data memory 2 through video DMA 122 and the PCI bus interface 121 or may perform merge 
actuation 13, they are sent to a merge unit 128. A selector (selector) is contained in the color space 
converter 125, and the raster print data from which the color space of loss nature or no losing nature was 
changed are sent to the output of the loss nature of the color space converter 125 connected to the 
print-data input of the loss nature of the merge unit 130, and no losing nature, or no losing nature. 
[0075] Since the piece manager 124 of a page manages raster print data, the color space conversion 
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actuation 3, 9, and 12 of the print-data processing pipeline 15, the merge actuation 13, and the halftone 
actuation 14 receive the stream of raster print data which has a fixed format. For example, in the 
situation that the piece element of a page of one loss nature or no losing nature is generated by the 
image-processing actuation 1, as for the piece element of a page of corresponding loss nature and no 
losing nature, the piece manager 124 of a page generates the piece of the corresponding loss nature or 
no losing nature of blank print data of a page to. a color space transducer 1 25 so that the pass top of loss 
nature and no losing nature may be sent (it was suitable like). Furthermore, in the case where the piece 
element of a page of one loss nature or no losing nature is generated by the image-processing actuation 
1, the piece manager 124 of a page generates the corresponding merge plane formed in the same bit 
corresponding to each pixel of the piece element of a page. Furthermore, in the case where the same 
halftone processing is applied to each pixel of the piece of a page, the piece manager 124 of a page 
generates the halftone plane corresponding to the piece of a page. The piece manager 124 of a page 
sends merge data and halftone data to the merge unit 128 through separate cutting tool width-of-face 
pass. 

[0076] The piece manager 124 of a page receives the raster print data of the loss nature elongated 
through the separate cutting tool width-of-face channel, and no losing nature. If compression loss nature 
raster print data are elongated by loss nature compression / stretcher 126, the block of 8 pixel x8 pixel as 
a result of each dimension of color space will be kept by three 64-byte buffers contained in loss nature 
compression / stretcher 126. The piece manager 124 of a page receives the cutting tool width-of-face 
stream of the loss nature raster print data sent from three output buffers. The cutting tool of the 
elongation loss nature raster print data corresponding to each pixel is seen off from the output buffer of 
loss nature compression / stretcher 126 as three cutting tools which has 1 byte corresponding to each 
dimension of color space and who continued. For example, the 1st of three cutting tools who continued 
corresponds to the "Y" element, the 2nd corresponds to the "Cb" element, and the 3rd corresponds to the 
"Cr" element. The piece manager 124 of a page assembles three corresponding cutting tools of loss 
nature raster print data about a pixel, and sends them to the color space converter 125 as a 24-bit 
width-of-face stream of loss nature raster print data. 

[0077] The piece manager 124 of a page receives no elongation losing nature raster print data as a 
cutting tool width-of-face stream of three consecutive bytes about each nothing loss nature pixel. For 
example, the 1st of three consecutive bytes corresponds to the "R" element, the 2nd corresponds to the 
"G" element, and the 3rd corresponds to the "B" element. Merge data and halftone data are interleaved 
by no losing nature raster print data sent from no losing nature compression / stretcher 127 (interleave, 
insertion). The cutting tool of no losing nature raster print data corresponding to one line of the printed 
page is seen off, and an interleave is performed so that the required byte count of the merge data 
corresponding to Rhine of no losing nature raster print data and halftone data may follow this. The piece 
manager 124 of a page extracts merge data and halftone data, and sends these to the merge unit 128 
through a separate channel. The piece manager 124 of a page assembles three corresponding cutting 
tools of no losing nature raster print data about a pixel, and sends these to the color space converter 125 
as a 24-bit width-of-face stream of no losing nature raster print data. 

[0078] In some cases, video DMA 122 may bypass a compressive step and raster print data may be sent 
to the piece manager 124 of a direct page. Without carrying out storage to compression and the 
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compression raster printing data memory 6, this is made, when the page of raster print data is sent to the 
print engine 16. In this case, raster print data flow through the print-data processing pipeline 15 linearly, 
without using what kind of various feed back passes. Moreover, in order to keep in memory the feed 
back pass top which raster print data can also be sent to the piece manager 124 of a page from the direct 
video DMA 122, and passes along processing actuation of the next print-data processing pipeline 15 
like color space conversion and halftone processing which continues and takes place, and passes along 
video DMA 122 in order to send to a suitable compressor return and after that, compression raster print 
data are returned to video DMA 122. 

[0079] No losing nature raster print data are specified by 1 bit per dimension of the color space of each 
pixel, 2 bits, 4 bits, or 8 bits. Before sending no losing nature raster print data to the color space 
transducer 125, the piece manager 124 of a page changes a display (1, bit, 2 bits, and 4 bits) into 8 bits of 
full per dimension of each pixel display. The parameter of raster print data can be changed between the 
piece elements of a page the same with having the class from which the print-data processing pipeline 
actuation applied to each of the piece element of a page differs. The piece manager 124 of a page 
performs actuation required to distribute the seamless stream of the raster print data of a fixed format to 
the downstream (lower stream of a river) of the print-data processing pipeline actuation (which the 
difference in the format of the raster print data between the piece elements of a page is removed as it is 
seamless here, and mean that there is almost no fluctuation in the rate of the flow of the raster print data 
which pass along the print-data processing pipeline 15). 

[0080] Giving many kinds of print-data processing actuation which is likely to be performed of specific 
examples illustrates better the print-data processing pipeline's 15 remarkable versatility realized by 
ASIC120. The 1st case where a page is printed using the raster print data expressed by the CMYK 
engine color specification is considered. Here, any compression/elongation actuation is not performed, 
but halftone processing is applied to raster print data. The raster print data of loss nature and no losing 
nature are transmitted at once from a system memory through a part for one color plane, and the PCI 
bus interface 121. Video DMA 122 is sent to the color space converter 125 constituted so that print data 
may be bypassed for the raster print data of loss nature and no losing nature through the piece manager 
124 of a page. The merge unit 128 performs merge actuation 13 about the raster print data of loss nature 
and no losing nature, and sends the merged print data to the halftone unit 13 for the halftone actuation 
14. The raster print data by which halftone processing was carried out are sent to the print engine 16 
through the print engine interface 131. The print-data processing pipeline 15 consisted of this 1st case 
so that only the merge actuation 13 and halftone actuation 14 might be performed. 
[0081] The print-data processing pipeline 15 consists of the 2nd case so that elongation actuation 10 and 
1 1 may be performed about the compression raster print data of loss nature and no losing nature and the 
color space conversion actuation 12, the merge actuation 13, and halftone actuation 14 may be 
performed. The compression raster print data of loss nature and no losing nature are transmitted through 
the PCI bus interface 121 from a system memory. Video DMA 122 sends the compression raster print 
data of loss nature and no losing nature to compression/stretcher of the loss nature 126 and no losing 
nature 127 for elongation. Since the raster print data of no elongation losing nature and loss nature 
change into one color plane about each of four pass of the print engine 16, it is sent to the color space 
converter 125 by them. In order that the raster print-data output changed from the color space transducer 
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1 25 of the color space of loss nature and no losing nature may perform merge actuation 13, it is sent to 
the merge unit 128. Halftone actuation 14 is performed about the print-data output merged from the 
merge unit 128. The result of halftone actuation is returned to video DMA 122, in order to send to a 
system memory through the PCI bus interface 121. It generates 4 times continuously and this the motion 
of a series of generates print data about each color plane of the print engine 16. In this 2nd case, the 
print-data processing pipeline 15 returns the print data processed by the system memory, in order to 
print later. Although video DMA 122 needed to deal with all print data twice (it is [ 1 time and ] 1 time 
during storage during loading), two or more actuation was performed about the print data of ASIC120 
without use of a PCI bus, or interference of a microprocessor 132. 

[0082] The print-data processing pipeline 15 consists of the 3rd cases so that no losing nature 
compression actuation may be performed color space conversion actuation, halftone actuation, and after 
that. No losing nature raster print data are transmitted through the PCI bus interface 121 from a system 
memory. Video DMA 122 receives conversion to the plane of the color space of delivery and the print 
engine 16 for no losing nature raster print data to the color space transducer 125 through the piece 
manager 124 of a page. The piece manager 124 of a page generates the corresponding loss nature raster 
print data and the merge print data of a blank. Blank loss nature raster print data are bypassed about the 
color space transducer 125. The merge unit 130 uses the merge print data generated by the piece 
manager 124 of a page, and performs merge actuation about the raster print data of no losing nature and 
loss nature. The halftone unit 130 performs halftone actuation 14 about the merged raster print data. The 
raster print-data output from the halftone unit 130 is sent to video DMA 122. Video DMA 122 sends 
raster print data to no losing nature compression / stretcher 127 after that for no losing nature 
compression. Compression raster print data are returned to Video DMA, and are sent to a system 
memory through the PCI bus interface 121 for storage. It generates 4 times continuously and this the 
motion of a series of generates print data about each color plane of the print engine 16. In contrast with 
the 2nd case, the sequence of the performed print-data processing actuation was changed. It illustrates 
that this can be constituted so that the print-data processing pipeline 15 may optimize processing of 
print data. 

[0083] A print-data processing pipeline's conventional technique was realized using the microprocessor 
for general, and various color space conversion, compression/elongation, merge, and halftone actuation 
have been performed. The speed of the microprocessor which performs firmware which performs these 
actuation is slower than what is attained using exclusive hardware. Furthermore, using the 
microprocessor for general, in order to finish these actuation produces the overhead of data transfer 
remarkable for the middle print data which transmit between a microprocessor and memory through a 
system bus. That the transfer through a system bus is very large reduces remarkably a print-data 
processing pipeline's throughput realized using the microprocessor for general. 
[0084] It realized using the integrated circuit of dedication and the print-data processing pipeline has 
attained a print-data processing pipeline's specific function. Actuation like color space conversion, and 
compression/elongation has been realized by each integrated circuit. However, in addition, the 
microprocessor for general needs to move print data for between various integrated circuits and memory, 
when actuation of a print-data processing pipeline is performed. Although this offers some amelioration 
in the processing time by use of exclusive hardware, in addition, the overhead of data transfer is the 
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constraint factor of performance. Implementation of the print-data processing pipeline 15 of ASIC 120 
avoids the overhead of this data transfer by performing two or more pipeline actuation in ASIC120. 
[0085] The desirable operation gestalt of the merge unit 130 is chosen from the raster printing data 
stream of loss nature and no losing nature, forms one data stream using a merge bit, and reconfigurates 
the first image. However, the technique used in the merge unit 130 should understand that it is effective 
also in combining many data streams from two using two or more merge bits about each unit of the data 
merged in the same way. Furthermore, the raster printing data stream of loss nature and no losing nature 
is an option, and the merged data stream can include the class of data different from the partition of 
raster print data or raster print data. For example, a raster printing data stream can be divided into two or 
more streams depending on application of the halftone actuation to the pixel of raster print data. These 
pixels of the raster print data which receive halftone actuation are compressed using the compression 
actuation optimized about the raster print data by which halftone processing was earned out. The pixel 
of the raster print data which did not receive halftone processing receives different compression 
actuation. Possible division of everything but a raster printing data stream is due to the number of bits 
used for expressing each color space of a pixel. For example, from the page field containing a color 
picture, a page field including the information on black and white lessens the bit per pixel, and is 
expressed, the field which has a page in the case of being the extremeest is full color per pixel display ~ 
it can have 24 bits and other fields of a page can have 1 bit of binary black and white per pixel display, 
full color per pixel of raster print data — processing separately a 24 bits stream and a 1 bit [ per pixel of 
raster print data ] stream makes it possible to optimize compression and halftone actuation about each of 
a stream. It is due to the resolution used for displaying a page that a raster printing data stream can be 
divided further. The field of the image which does not include so fine the description is printed in low 
resolution like 600dpi. The field of an image including the very fine description is printed in high 
resolution like 1200dpi. This case can be generated when the fixed gray scale field (gray scale region) 
which has a clear boundary exists. Processing separately the raster printing data stream of high 
resolution and the raster printing data stream of low resolution makes it possible to optimize halftone 
and compression actuation about each of a raster printing data stream. 

[0086] Although the print-data processing pipeline's 15 desirable operation gestalt performs merge 
actuation 13 about digital data using the merge unit 130, it should be noticed also about it being possible 
to perform merge actuation to the front face of the photoconductor drum of the print engine 16 through 
the development (continuation pass) of the raster print data of the loss nature of the front face of a 
photoconductor drum (photoconductor drum) and no losing nature. This merge actuation is efficient OR 
actuation between the raster print data of loss nature and no losing nature, when a photoconductor drum 
is developed. Furthermore, instead of using a merge plane, merge actuation 13 can also be performed 
about digital data so that OR actuation may be performed between the raster print data of loss nature 
and no losing nature and the raster print data which should be chosen from these streams may be 
specified. 

[0087] Drawing 4 expresses the actuation performed by the merge unit 128 by a diagram. Sections 
20-23 are a part of SRAM line buffers 129, respectively, and each section corresponds to two buffers 
and holds one of four sorts of the printing data stream included in the merge unit 128. The thing whose 
buffering is the need is because [ performing merge actuation 13 ] is the need about sufficient print data, 
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without being able to use it from each of a printing data stream by the way, and lowering the throughput 
of the raster print data of the merge unit 128. Since the merge unit 128 processes each merge bit, the 
cutting tool of raster print data has to be able to use it from both printing data streams of no losing 
nature or loss nature in order to assign the pixel currently processed. Furthermore, a halftone bit must be 
able to use it in order to maintain spatial relations with the pixel currently processed. When it is 
continuously put on the page by which a pixel is printed about no losing nature printing data stream, 
sufficient byte count for no losing nature line buffer 21 is kept so that the two whole scanning line of a 
print engine may be covered. By keeping two lines of no losing nature raster print data to two buffers 
which form no losing nature line buffer 21, no losing nature raster print data are movable through no 
losing nature line buffer 21 with the way of "ping-pong", and maintain high throughput. 
[0088] Actuation of the data compression algorithm about the loss nature raster print data in the 
print-data processing pipeline's 15 desirable operation gestalt operates by dividing the pixel of the piece 
element of a loss nature page in order to form the eel used for a compression scan. Width of face is [ 8 
pixels and the height of the size of the eel chosen with a print-data processing pipeline's desirable 
operation gestalt ] 8 pixels. If elongation is performed by compression loss nature raster print data, 
although it corresponds to a block with a height of 8 pixels by width of face of 8 pixels, sufficient 
cutting tool of raster print data will be generated as an output of the loss nature elongation actuation 11. 
Since elongation of compression loss nature raster print data is made for every block in order to ensure 
sufficient buffering of the loss nature raster print-data output from the color space transducer 125, the 
loss nature line buffer 20 has the capacity which keeps the block of two lines. The block of two lines is 
equivalent to the sufficient number of pixels, and covers the whole scanning line of the print engine of 
16. By keeping the block of two lines of loss nature raster print data to two buffers which fonn the loss 
nature line buffer 20, loss nature raster print data can be moved by the way of "ping-pong" through a 
loss nature line buffer, and maintain a high throughput. The merge line buffer 22 and the halftone line 
buffer 23 process the 2 scanning lines of a pixel including sufficient merge bit and a halftone bit, 
respectively. Therefore, the memory capacity of the merge line buffer 22 is 1/8 of no losing nature line 
buffer 21 , and the memory capacity of the line buffer 23 of halftone is 1/4 of no losing nature line buffer 
21. 

[0089] The input of the printing data multiplexer 24 is connected to the output of the loss nature line 
buffer 20 and no losing nature line buffer 21 . The output of the merge line buffer 22 controls selection 
of input raster print data for the output of the printing data multiplexer 24. Based on the situation of the 
merge bit of a pixel of having received processing, the printing data multiplexer 24 chooses raster print 
data about the pixel currently processed from either the loss nature raster printing data stream or no 
losing nature raster printing data stream. Since the raster printing data stream merged from the output of 
the printing data multiplexer 24 is the combination of two input raster printing data streams, the spatial 
synchronization between the pixels of the first image is maintained by the reconfigurated image. The 
spatial synchronization for every pixel to the raster print data with which the halftone bit before 
assigned to the pixel to which both raster printing data streams of no losing nature and loss nature 
correspond existed when a halftone bit went into the merge unit 128 is maintained. 
[0090] Drawing 5 is the high-level block diagram of the merge unit 128. The loss nature raster printing 
data stream 30 and no losing nature raster printing data stream 3 1 which consist of a 8-bit cutting tool's 
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stream, respectively are kept by the loss nature input buffer 32 and no losing nature input buffer 33, 
respectively. The stream of the merge bit 34 formed in the stream which consists of the cutting tool 
whose each is 8 bits, and the stream of the halftone bit 35 are kept by the merge input buffer 36 and the 
halftone input buffer 37, respectively. When a printing data stream is sent from input buffers 32, 33, 36, 
and 37, input buffers 32, 33, 36, and 37 are designed so that each of these printing data streams may be 
changed into 32-bit width of face from 8-bit width of face. 

[0091] The color space transducer interface controller 38 manages a transfer of four printing data 
streams which pass along input buffers 32, 33, 36, and 37 including an input-buffer control function. 
This control function receives a handshaking signal from delivery and a converter 125 for a 
handshaking signal (handshaking signals) to the color space converter 125. These handshaking signals 
control the flow of the print data from the color space transducer 125 to input buffers 32, 33, 36, and 37. 
From these handshaking signals, the color space converter INTAESU controller 38 generates an 
enabling signal (enable signals), and it permits that input buffers 32, 33, 36, and 37 load the suitable 
class (loss nature, no losing nature, halftone, merge) of print data to one to which it corresponds of the 
input buffers 32, 33, 36, and 37. The handshaking signal received from the color space converter 125 
includes the signal which shows the time when the raster print data of loss nature and no losing nature 
are usable although transmitted to the input buffer of the loss nature 32 and no losing nature 33. 
Moreover, the color space transducer interface controller 38 receives the handshaking signal with which 
a merge and halftone print data show the time at which it can transmit to the input buffer of merge 36 
and halftone 37. Moreover, the handshaking signal sent to the color space transducer 125 and the piece 
manager 124 of a page from the color space transducer interface controller 38 includes the signal which 
shows the time of being ready for each of input buffers 32, 33, 36, and 37 receiving input print data. 
[0092] The 32-bit width-of-face data streams 40, 41, and 42 from each of input buffers 32, 33, 36, and 
37 and 43 outputs are sent to the input-buffer multiplexer 39. The color space transducer interface 
controller 38 controls the flow of the printing data stream from the input buffers 32, 33, 36, and 37 
which pass along the input-buffer multiplexer 39. In order to transmit the control signal 47 generated by 
the color space converter interface controller 38 to the SRAM interface controller 44, it chooses one of 
the 32-bit width-of-face data streams 40, 41, 42, and 43. In order that the situation device (state 
machine) (not shown separately) included in the color space converter interface controller 38 may 
generate a control signal 47 and which of the printing data stream from input buffers 32, 33, 36, and 37 
may transmit it to the SRAM interface controller 44, it judges whether it is chosen by the input-buffer 
multiplexer 39. 

[0093] The SRAM interface controller 44 and the color space converter interface controller 38 generate 
the required handshaking signal 45, respectively, and transmit print data to the SRAM interface 
controller 44 through the input-buffer multiplexer 39. The SRAM interface controller 44 generates a 
handshaking signal, and it is shown in the color space converter interface controller 38 that there is 
preparation with which the SRAM interface controller 44 receives print data. The color space transducer 
interface controller 38 offers the control signal which identifies the class (loss nature, no losing nature, 
halftone, merge) of print data sent from the input-buffer multiplexer 39. The print data received by the 
SRAM interface controller 44 are kept by the SRAM line buffer 129. The SRAM line buffer 129 is 
divided into the section corresponding to each of the class Qoss nature, no losing nature, halftone, 
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merge) of print data. The line buffers 20-23 of the SRAM line buffer 129 correspond to these which are 
shown in drawing 4 . Storage of the print data of the SRAM line buffer 129 guarantees that it can be 
used for performing merge actuation which continued sufficient print data. The print data received by 
the SRAM interface controller 44 are kept into the suitable section of the SRAM line buffer 129, as 
judged by the control signal 45 from the color space converter interface controller 38. Since the print 
data kept by the SRAM line buffer 129 are loaded to the SRAM interface controller 44, they can use 
print data for performing merge actuation 13. Print data are kept by the SRAM line buffer through the 
bus 49 of one 32 bit width of face of bidirectional, and are loaded from there. Although this bus 49 is 
shown in drawing 5 as two unidirectional buses, one bi-directional bus is used for the desirable 
operation gestalt of the merge unit 128. The SRAM interface controller 44 generates the address and 
accesses the memory location of the SRAM line buffer 129 through an address bus 50. 
[0094] It equips performing merge actuation with the print data loaded to the SRAM interface controller 
44 from the SRAM line buffer 129, and they are transmitted to output buffers 51, 52, 53, and 54. Output 
buffers 51, 52, 53, and 54 contain the loss nature output buffer 51, no losing nature output buffer 52, the 
merge output buffer 53, and the halftone output buffer 54. The halftone output buffer 54 and the merge 
output buffer 53 are formed from a shift register, respectively, using a shift register - the 32-bit WORD 
of halftone print data and merge print data -- a pair of bit ~ or (halftone print data) it becomes possible 
to divide (merge print data) at each bit, and these are compared with the raster print data corresponding 
to the usually related pixel. A transfer of the print data from a SRAM interface controller to output 
buffers 51, 52, 53, and 54 is managed by the control signal 56 between the halftone interface controller 
55 and the SRAM interface controller 44. A control signal 56 includes the signal which shows the time 
of having the print data which can be used for the SRAM interface controller 44 transmitting to output 
buffers 51, 52, 53, and 54 including the signal which shows the time of there being preparation whose 
each of output buffers 51, 52, 53, and 54 receives the class (loss nature, no losing nature, halftone, 
merge) to which print data correspond. 

[0095] The halftone interface controller 55 generates a control signal 57, and controls a transfer of the 
print data which pass along output buffers 51, 52, 53, and 54. The input printing data stream through 
which output buffers 51, 52, 53, and 54 pass, respectively is 32-bit width of face. The raster printing 
data stream output of the loss nature from the loss nature raster print-data output buffer 51 and no losing 
nature raster print-data output buffer 52 and no losing nature is 8-bit width of face, respectively. A 
control signal 57 permits that the class of suitable print data is loaded to the corresponding output 
buffers 51, 52, 53, and 54 including an enabling signal. A multiplexer is contained in each of the raster 
print-data output buffer of the loss nature 51 and no losing nature 52 (not shown in drawing 5 ), and it 
chooses one of four 8-bit cutting tools to the printing data multiplexer 24 contained in the raster printing 
data stream of the loss nature of 32-bit width of face, and no losing nature for a transfer. A control 
signal 57 includes a signal required to control the multiplexer which are a part of loss nature output 
buffer 51 and no losing nature output buffer 52. The control signal 57 generated by the halftone 
interface controller 55 includes a signal required to load the halftone and the merge data stream of 
32-bit width of face to the corresponding halftone data output buffer 54 and the corresponding merge 
data output buffer 53. As mentioned above, each of the halftone data output buffer 54 and the merge 
data output buffer 53 contains a shift register. Furthermore, as each of the halftone data output buffer 54 
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and the merge data output buffer 53 was judged by the signal included in a control signal 57 including a 
multiplexer (not shown in drawing 5 ), either a right shift output or a left shift output is chosen. 
Moreover, this signal controls the direction from which a shift register moves merge data and halftone 
data. It is required to control the direction of the shift register to which merge data and halftone data are 
moved because of double-sided mode (duplex mode) printing. In double-sided mode printing, the 
sequence that raster print data are distributed to the print engine 16 becomes hard flow between 
printings on on the side front and background of a page on the basis of the top and the bottom of a page. 
[0096] The printing data multiplexer 24 receives the raster printing data stream of the loss nature of 
cutting tool width of face, and no losing nature as an input. The 1-bit width-of-face merge data stream 
output from the merge output buffer 53 controls one selection in an input raster printing data stream for 
the output from the merge unit 128. When moved through the various buffers of the merge unit 128, the 
merge actuation 13 performed by the printing data multiplexer 24 reconfigurates the first page (it is 
original) correctly for every pixel by maintaining the relative sequence of the raster print data of the 
relative sequence of the merge bit of a merge data stream, the loss nature of each raster printing data 
stream, and no losing nature. To this contractor of the technical field of a digital design, probably^ the 
knowledge which designs a logical circuit required to perform the function of the printing data 
multiplexer 24 is owned, after understanding this specification. 

[0097] The SRAM line buffer 129 enables establishment synchronous [ between the raster print data of 
loss nature and no losing nature, merge data, and halftone data / time and spatial ]. Since elongation loss 
nature raster print data are elongated with a block with a height of 8 pixels by 8-pixel width of face, 
elongation loss nature raster print data are distributed to the merge unit 128, from the synchronization to 
other print data, shift and are kept by the SRAM line buffer 129. The synchronization with the time and 
spatial approach (it separates) which print data move from the SRAM line buffer 129 is established. It 
should be cautious of the implementation of a merge unit which does not need use of the SRAM line 
buffer 129 being possible. If the raster printing data stream and merge data of loss nature and no losing 
nature are given to a merge unit by the approach which synchronized in time and spatially, the need for 
buffering of the printing data stream in the interior of the merge unit 128 will be removed. In order for 
implementation of a required merge unit to receive the printing data stream which synchronized in time 
and spatially, if required, buffering of a printing data stream will be performed in the exterior of a merge 
unit. Furthermore, time and the merge unit which functions by spatial synchronization using a printing 
data multiplexer between the raster printing data stream of loss nature and no losing nature and a merge 
data stream are simplified remarkably. 

[0098] The merge data output buffer 53 changes the cutting tool width-of-face stream of merge data into 
the 1-bit width-of-face stream (a corresponding pixel is expressed) which synchronized with the raster 
print data of loss nature or no losing nature. Although 1 bit is used in order to choose the desirable 
operation gestalt of the merge unit 128 from the cutting tool of the raster print data of loss nature and no 
losing nature, two or more bit width-of-face stream can also be used for choosing from more raster 
printing data streams than two, and from 8 bits, a raster printing data stream can use many and can also 
express each dimension of color space. 

[0099] Drawing 6 is the conceptual diagram by which input-side arrangement of the loss nature input 
buffer 32 was simplified, and expresses each actuation of input buffers 32, 33, 36, and 37. The typical 
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loss nature input buffer 32 is formed from eight 8-bit data latches 60-67. The 8-bit input disadvantage 
degeneration raster printing data stream 68 is sent to eight "DATA" inputs of eight data latches 60-67. 
Eight 3 input AND gates 69-76 connected to eight data latches' 60-67 "EN" input decode a control 
signal (generated by the color space transducer interface controller 38), and choose one of the eight data 
latches 60-67 for loading of the cutting tool of an input printing data stream. Decode logic is some color 
space converter interface controllers 38. As shown in drawing 6 , eight data latches 60-67 are divided 
into two banks where each has four data latches. Decode of a control signal is made so that four cutting 
tools of a printing data stream transmitted continuously may be loaded to one of the two of two banks 
and four cutting tools next to a printing data stream transmitted continuously may be loaded to another 
side of two banks. Loading to input buffers 32, 33, 36, and 37 maintains the flow of the print data which 
pass along input buffers 32, 33, 36, and 37 so that 4 bytes of group of a printing data stream transmitted 
continuously may be loaded by turns to one of two banks of a data latch. While one of the two of two 
banks is loaded with input print data, a transfer of the print data from another side of two banks occurs. 
[0100] Drawing 7 is the conceptual diagram by which output side arrangement of the loss nature input 
buffer 32 was simplified, and expresses each actuation of input buffers 32, 33, 36, and 37. Eight data 
latches' 60-67 "OE" input is connected to fixed logic level, and the loss nature raster print data kept by 
the loss nature input buffer 32 are outputted by the data latches 60-67 by the rising edge of each clock 
cycle. Each four 8-bit output of two banks of the loss nature input buffer 32 forms the print data of two 
32-bit width of face. These two 32-bit width-of-face printing data streams are connected to the input of 
a multiplexer 70. 1 of these two and a 32-bit width-of-face printing data stream are chosen for the input 
to the input-buffer multiplexer 39. Selection uses the control signal generated by the color space 
converter interface controller 38, and is performed by the multiplexer 70. It detects whether this control 
signal is ready to have the print data which which is full (full) and are contained in being sent to the 
input-buffer multiplexer 39 among input buffers 32, 33, and 36 and two banks of 37. Since one of 4 
bytes of groups kept by each of 2 banks is chosen by turns, a transfer of the print data from input buffers 
32, 33, 36, and 37 maintains the flow of the print data which pass along input buffers 32, 33, 36, and 37, 
and maintains the flow of the print data to the input-buffer multiplexer 39. While 4 bytes of print data 
are transmitted by one of the two of two banks, 4 bytes of loading of the print data to another side of 
two banks occurs. 

[0101] Drawing 8 shows the conceptual diagram by which input-side arrangement of the loss nature 
output buffer 51 and no losing nature output buffer 52 was simplified. Each of the loss nature 51 and no 
losing nature 52 output buffer includes two banks of four 8 bit-data latches 80-95. The loss nature raster 
printing data stream of the 32-bit width of face inside the merge unit 128 and no losing nature raster 
printing data stream are divided into the raster printing data stream of four 8-bit width-of-face loss 
nature or no losing nature, respectively, and are sent to each data latches* 80-95 each "DATA" input. 
Each "EN" input of the data latches 80-95 controls loading to the data latches 80-95 of the raster print 
data of loss nature and no losing nature. The four AND gates 96-99 are some halftone interface 
controllers 55, decode the control signal generated by the halftone interface controller 55, and control 
the data latches* 80-95 loading. While the raster print data of loss nature and no losing nature are loaded 
to one pair of the data latches* 80-95 banks, the raster print data of loss nature and no losing nature are 
sent from one pair of other banks of the data latches 80-95. Use of this buffering approach maintains the 
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flow of the print data which pass along loss nature and no losing nature output buffers 51 and 52. 
[0102] Drawing 9 is the conceptual diagram which output side arrangement of one pair of banks of the 
data latches 80-83 about the loss nature 51 and no losing nature 52 output buffer, the loss nature of 
88-91, and no losing nature simplified. The data latches 84-87 of the loss nature 51 and no losing nature 
52 output buffer and the output side of other two banks of 92-95 are realized similarly. The loss nature 
51 and no losing nature 52 output buffer change the raster printing data stream of 32-bit width-of-face 
input disadvantage degeneration and no losing nature into the raster printing data stream of the loss 
nature of 8-bit width of face, and no losing nature. Eight data latches 80 - the M OE" input of 83, 88-91 
are connected to fixed logic level, and the raster print data of these data latches 80-83, the loss nature 
kept by 88-91, and no losing nature are outputted by the rising edge of each clock cycle. Multiplexers 
100 and 101 are used for choosing one of 83 and 88 to 91 to 8-bit outputs from each data latch 80 to the 
printing data multiplexer 24 for an input. Since each data latch 80-83 and a 88-91 to 8-bit output are 
chosen by each multiplexer 100 and 101, the relative sequence of the 8-bit cutting tool of the raster 
printing data stream of each loss nature and no losing nature is maintained. This needs the merge 
actuation 1 3 performed by the printing data multiplexer 24 to reconfigurate the first page correctly. The 
signal used for controlling multiplexers 100 and 101 is generated by the halftone interface controDer 55. 
The stream of the merge bit output by the merge output buffer 53 controls selection of the 8-bit cutting 
tool from the raster printing data stream of loss nature and no losing nature by the print-data multiplexer 
24. The raster print data taken out from the print-data multiplexer 24 are 8-bit width of face, and consist 
of the raster printing data stream of the merged loss nature and no losing nature. 
[0103] Drawing 10 is the conceptual diagram by which the halftone output shift register 110 and the 
merge output shift register 1 1 1 were simplified. The 32-bit width-of-face halftone printing data stream 
112 and the 32-bit width-of-face merge printing data stream 113 are loaded to each output shift register 
1 10 and 111. The signal to the each "LD" input of output shift registers 110 and 111 from the halftone 
interface controller 55 controls loading of halftone and merge print data. By use of shift registers 1 10 
and 111, since it becomes possible to divide into the stream of the print data of 2-bit width of face and 
1-bit width of face the cutting tool by whom halftone print data and merge print data were adjusted, 
respectively, the relative sequence of these two data streams is maintained about the raster printing data 
stream of loss nature and no losing nature. 

[0104] The AND gates 114 and 115 are included in the halftone interface controller 55, and control the 
shift-out of the merge print data from each shift register 1 10 and 111, and halftone print data. If the 
"EN" input of shift registers 110 and 1 1 1 is asserted, each register will carry out the shift-out of merge 
print data and the halftone print data. Depending on the level of the "DIR" input to shift registers 110 
and 1 1 1, the shift-out of a merge and the halftone print data is carried out from "SLD" or the "SRD" 
output by the rising edge of a clock. The "DIR" input controls a merge of registers 110 and 111, and the 
direction of the shift of halftone print data so that the relative sequence of a merge and halftone print 
data is maintained on the basis of the raster printing data stream of loss nature and no losing nature. 
When formed in each 32-bit width-of-face printing data stream inside the merge unit 128, depending on 
how a merge and a halftone bit are put in order, the "DIR" input is controlled to the 32-bit most 
significant and a least significant bit to maintain the spatial synchronization to the printing data stream 
of loss nature and no losing nature. 
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[0105] The halftone printing data stream by which the shift-out was carried out from the shift register 
1 10 is 2-bit width of face, and the merge data stream by which the shift-out was carried out from the 
shift register 1 1 1 is 1-bit width of face. Multiplexers 1 16 and 1 17 are controlled by the same signal 
connected to the "DIR" input of shift registers 110 and 111, and since it outputs from multiplexers 116 
and 1 17, they choose "SRD" or the "SLD" output of shift registers 1 10 and 1 1 1 . It connects with the 
control input of the print-data multiplexer 24, and the 1-bit width-of-face stream of the merge print-data 
output from a multiplexer 1 17 is chosen from the raster printing data stream of loss nature or no losing 
nature for every pixel. The output print data from the merge unit 128 include the halftone printing data 
stream output of the 2-bit width of face from a multiplexer 116 including the raster printing data stream 
output into which the 8-bit width of face from the buffer multiplexer 24 was merged. 
[0106] although some operation gestalten of this invention were illustrated and explained ~ this 
contractor of the technical field concerned — this invention ** ~ probably, it will be clear that various 
amelioration [ be / no detached building ****** ] can be made. 
[0107] This invention includes the following embodiment as an example. 

(1) He is a data-processing pipeline (200 15) for processing separately two or more data streams (201 
202) formed from two or more data elements, respectively. The data-processing pipeline who uses the 
merge data stream (209) which is defined by said two or more data streams (201 202), and is formed 
from the merge data element corresponding to said data element It has the 1st input which receives the 
1st data stream (201) of two or more of said data streams (201 202). The 1st pipeline processing unit 
which generates the data stream (205) from which 1st conversion was performed about said data 
element of this 1st data stream, and the 1st was changed (203), It has the 2nd input which receives the 
2nd data stream (202) of two or more of said data streams (201 202). The 2nd pipeline processing unit 
which generates the data stream (206) from which 2nd conversion was performed about said data 
element of this 2nd data stream, and the 2nd was changed (204), It is constituted so that said data stream 
(205) from which the 1 st was changed, said data stream (206) from which the 2nd was changed, and 
said merge data stream (209) may be received. The data-processing pipeline having the merge unit (207 
128) by which said data stream from which the 1st was changed, and said data stream from which the 
2nd was changed are merged to an output data stream (208) using said merge data stream. 
[0108] (2) In the data-processing pipeline (200 15) in the above (1) Said data element of said 1st data 
stream (201) of two or more of said data streams (200 201) No losing nature data and no compression 
losing nature data are included alternatively. Said 2nd data stream (202) of two or more of said data 
streams Said merge data element contains merge data including loss nature data and compression loss 
nature data alternatively. Said 1 st pipeline processing unit (203) contains no losing nature compression / 
stretcher (127) which has no losing nature elongation output and no losing nature compression output. 
This no losing nature compression / stretcher include the function which generates reception elongation 
merge data for the function which generates reception and compression merge data for said merge data, 
and said compression merge data. Said data stream (205) from which the 1st was changed No 
compression losing nature data and no elongation losing nature data are included alternatively. Said 2nd 
pipeline processing unit The loss nature compression / stretcher (126) which has a loss nature 
elongation output and a loss nature compression output are included. Said data stream from which the 
2nd was changed contains compression loss nature data and elongation loss nature data alternatively. 
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Said output data stream (208) contains no losing nature and loss nature data which were merged. Said 
merge unit (207 128) Said no losing nature data, said loss nature data, and said merge data Reception, 
The data-processing pipeline of the above (1) including the function which generates said no losing 
nature and loss nature data which were merged, and generates reception, said no merged losing nature, 
and loss nature data for said no elongation losing nature data, said elongation loss nature data, and said 
elongation merge data. 

[0109] (3) In the data-processing pipeline (200 15) in the above (2) It connects with said no losing 
nature compression output and said loss nature compression output. Said no losing nature, Said no 
compression losing nature, said no elongation losing nature data, said loss nature, said compression loss 
nature, It has said elongation loss nature data and said merge, said compression merge, and the 3rd input 
that receives at least one of said elongation merge data. Said no losing nature, said no compression 
losing nature, said no elongation losing nature data, and said merge, At least one of said compression 
merge and said elongation merge data to said no losing nature compression / stretcher (127) Delivery, 
said loss nature, said compression loss nature, and said elongation loss nature data -- with the 
Direct-Memory-Access controller (122) constituted so that at least one might be sent to said loss nature 
compression / stretcher (126) It connects with said no losing nature elongation output, said loss nature 
elongation output, and said Direct-Memory-Access controller. With the piece manager of a page who 
has the merge data output connected to no 1st losing nature output, the 1st loss nature output, and said 
merge unit (128) (124) It is the color space converter (125) which has no 2nd losing nature output and 
the 2nd loss nature output which were connected to said no 1st losing nature output and said 1st loss 
nature output, and were connected to the merge unit. The data-processing pipeline of the above (2) 
equipped with the color space transducer in which each of said the 1st and 2nd conversion includes 
color space conversion. 

[01 10] In the data-processing pipeline in the above (3) (4) Said color space converter (125) Said no 
losing nature data which pass along said color space transducer, said no elongation losing nature data, 
The function which bypasses said loss nature data and said elongation loss nature data is included. Said 
color space converter (125) In order to choose from said no losing nature data and said loss nature data, 
and in order to choose from said no elongation losing nature data and said elongation loss nature data, 
The selector which has the selector output connected to said Direct-Memory- Access controller (122) is 
included. Said no losing nature and loss nature data No losing nature raster print data and loss nature 
raster print data are included, respectively for the use in a printing system. The data of said no merged 
losing nature and loss nature No losing nature and loss nature raster print data which were merged are 
included. Said piece manager (124) of a page For the next processing actuation, said no losing nature 
raster print data, said no elongation losing nature raster print data, Said printing system is the 
data-processing pipeline of the above (3) containing an electrophotography method 
(electrophotographic) printing system (16) including the function which formats at least one of said loss 
nature raster print data and said the elongation loss nature raster print data. 

[01 1 1] (5) He is a print-data processing pipeline (200 15) for processing separately two or more printing 
data streams (201 202) formed from two or more print-data elements, respectively. It is set by said two 
or more printing data streams (201 202). The print-data processing pipeline who uses the merge data 
stream (209) formed from the merge data element corresponding to said print-data element It has the 1 st 



32/36 



Japanese Publication number : 11-170634A 



input which receives the 1st printing data stream (201) of two or more of said printing data streams (201 
202). this - 1st conversion being performed about said print-data element of the 1st printing data stream, 
and with the 1st pipeline processing unit (203) which generates the printing data stream (205) from 
which the 1st was changed It has the 2nd input which receives the 2nd printing data stream (202) of two 
or more of said printing data streams (201 202). this — 2nd conversion being performed about said 
print-data element of the 2nd printing data stream, and with the 2nd pipeline processing unit (204) 
which generates the printing data stream (206) from which the 2nd was changed It is constituted so that 
said printing data stream (205) from which the 1st was changed, said printing data stream (206) from 
which the 2nd was changed, and said merge data stream (209) may be received. The print-data 
processing pipeline having the merge unit (207 128) by which an output printing data stream (208) is 
merged for said printing data stream from which the 1st was changed, and said printing data stream 
from which the 2nd was changed using said merge data stream. 

[0112] (6) In the print-data processing pipeline (200 15) in the above (5) Said merge data element 
contains merge data and elongation merge data alternatively. Said data element of said 1st stream of two 
or more of said printing data streams No losing nature raster print data and no compression losing 
nature raster print data are included alternatively. Said data element of said 2nd stream of two or more 
of said printing data streams Loss nature raster print data and compression loss nature raster print data 
are included alternatively. Said output printing data stream (208) The raster print data of no merged 
losing nature and loss nature are included. Said 1st pipeline processing unit (203) Said no compression 
losing nature raster print data are generated from said no losing nature raster print data. No losing nature 
compression / stretcher (127) which generates no elongation losing nature raster print data from said no 
compression losing nature raster print data are included. Said 2nd pipeline processing unit (204) Said 
compression loss nature raster print data are generated from said loss nature raster print data. The data 
stream (205) into which said 1st [ the ] was changed from said compression loss nature raster print data 
including the loss nature compression / stretcher (126) which generates elongation loss nature raster 
print data Said data stream (206) from which the 2nd was changed including said no losing nature raster 
print data, said no compression losing nature raster print data, and said no elongation losing nature 
raster print data alternatively Said loss nature raster print data, said compression loss nature raster print 
data, and said elongation loss nature raster print data are included alternatively. Said no losing nature 
compression / stretcher (127) No losing nature elongation output and no losing nature compression 
output are included. Said merge data Reception, Said loss nature compression / stretcher (126) are the 
print-data processing pipeline of the above (5) included in a loss nature elongation output and a loss 
nature compression output including the function which generates the reception aforementioned 
elongation merge data for the function which generates compression merge data, and said compression . 
merge data. 

[0113] (7) The print-data processing pipeline in the above (6) is further connected to said no losing 
nature compression output and said loss nature compression output. Said no losing nature, said no 
compression losing nature, said no elongation losing nature raster print data, Said loss nature, said 
compression loss nature, said elongation loss nature raster print data, and said merge, It has said 
compression merge and the input which receives at least one of said elongation merge data. Said no 
losing nature, said no compression losing nature, said no elongation losing nature data, and said merge, 
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It is constituted so that at least one of said compression merge and said elongation merge data may be 
sent to said no losing nature compression / stretcher (127). Said loss nature, said compression loss 
nature, and the Direct-Memory-Access controller constituted so that at least one of said elongation loss 
nature raster print data might be sent to said loss nature compression / stretcher (126) (122), The 
processor which generates said no losing nature raster print data, said loss nature raster print data, and 
said merge data from print data, and is sent to said input of a Direct-Memory-Access controller (132), It 
is outputted to said no losing nature elongation output, said loss nature elongation output, and said 
Direct-Memory-Access controller. It has no 1st losing nature output, the 1st loss nature output, and the 
merge data output connected to said merge unit. Said no losing nature raster print data, said loss nature 
raster print data, and said merge data, With the piece manager of a page including the function 
formatted for the next processing actuation of at least one of said no elongation losing nature raster print 
data, said elongation loss nature raster print data, and said elongation merge data It has no 2nd losing 
nature output and the 2nd loss nature output which were connected to said no 1st losing nature output 
and said 1st loss nature output, and were connected to said merge unit. Said no losing nature raster print 
data which pass along said color space transducer, said no elongation losing nature raster print data, In 
order to choose from said no losing nature raster print data and said loss nature raster print data 
including the function which bypasses said loss nature raster print data and said elongation loss nature 
raster print data, Or in order to choose from said no elongation losing nature raster print data and said 
elongation loss nature raster print data, The print-data processing pipeline of the above (6) equipped 
with the color space transducer containing the selector which has the selector output connected to said 
Direct-Memory- Access controller. 

[0114] (8) Generate two or more printing data streams (201 202) which are printers and are formed 
from two or more print-data elements, respectively. The processor which generates the merge data 
stream which is defined by said two or more printing data streams, and is formed from the merge data 
element corresponding to said print-data element (132), The Direct-Memory- Access controller 
constituted so that said two or more printing data streams might be received from said processor (122), 
It has the 1st input which receives the 1st printing data stream from said Direct-Memory-Access 
controller and said 1st pipeline processing unit (203 127) to the inside of two or more of said printing 
data streams, this — 1st conversion being performed about said print-data element of the 1st printing 
data stream, and with the 1 st pipeline processing unit which generates the printing data stream from 
which the 1st was changed It has the 2nd input which receives the 1st printing data stream from said 
Direct-Memory-Access controller and said 2nd pipeline processing unit (204 126) to the inside of two 
or more of said printing data streams, this — 2nd conversion being performed about said print-data 
element of the 2nd printing data stream, and with the 2nd pipeline processing unit which generates the 
printing data stream from which the 2nd was changed It is constituted so that said printing stream from 
which the 1st was changed, said printing stream from which the 2nd was changed, and said merge data 
stream may be received. A printer equipped with the merge unit (207 128) by which the printing data 
stream from which said printing data stream from which the 1st was changed, and said 2nd [ the ] were 
changed is merged to an output printing data stream using said merge data stream. 
[01 15] In the printer in the above (8) (9) Said merge data element Merge data and elongation merge data 
are included alternatively. Said data element of said 1st printing stream of two or more of said printing 
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data streams No losing nature raster print data and no compression losing nature raster print data are 
included alternatively. Said data element of said 2nd printing stream of two or more of said printing data 
streams Loss nature raster print data and compression loss nature raster print data are included 
alternatively. Said output printing data stream No losing nature and loss nature raster print data which 
were merged are included. Said 1st pipeline processing unit Said no compression losing nature raster 
print data are generated from said no losing nature raster print data. No losing nature compression / 
stretcher which generates no elongation losing nature raster print data from said no compression losing 
nature raster print data are included. Said 2nd pipeline processing unit Said compression loss nature 
raster print data are generated from said loss nature raster print data. Said data stream from which the 
1st was changed including the loss nature compression / stretcher which generates elongation loss 
nature raster print data from said compression loss nature raster print data Said data stream from which 
the 2nd was changed including said no losing nature raster print data, said no compression losing nature 
raster print data, and said no elongation losing nature raster print data alternatively Said loss nature 
raster print data, said compression loss nature raster print data, and said elongation loss nature raster 
print data are included alternatively. Said no losing nature compression / stretcher (127) Including no 
losing nature elongation output and no losing nature compression output, receive said merge data and 
compression merge data are generated. Said loss nature compression / stretcher (126) are the printer of 
the above (8) including a loss nature elongation output and a loss nature compression output including 
the function which receives said compression merge data and generates said elongation merge data. 
[01 16] In the printer in the above (9) (10) Said no losing nature elongation output, It connects with said 
loss nature elongation output and said Direct-Memory-Access controller. It has the merge data output 
connected to no 1st losing nature output, the 1st loss nature output, and said merge unit. Said no losing 
nature raster print data, said no elongation losing nature raster print data, With the piece manager of a 
page including the function formatted for the next processing actuation of at least one of said loss nature 
raster print data, said elongation loss nature raster print data, said merge data, and said the elongation 
merge data It has no 2nd losing nature output and the 2nd loss nature output which were connected to 
said no 1st losing nature output and said 1st loss nature output, and were connected to said merge unit. 
Said no losing nature raster print data which pass along said color space transducer, said no elongation 
losing nature raster print data, In order to choose from said no losing nature raster print data and said 
loss nature raster print data including the function which bypasses said loss nature raster print data and 
said elongation loss nature raster print data, And the printer of the above (9) equipped with the color 
space converter containing the selector which has the selector output connected to said 
Direct-Memory-Access controller in order to choose from said no elongation losing nature raster print 
data and said elongation loss nature raster print data. 
[0117] 

[Effect of the Invention] According to the data-processing pipeline by this invention, based on a data 
element, a compression ratio and the optimal combination of printing quality can be applied now. 
Moreover, printing quality can be further improved actuation in a print-data processing pipeline by 
Lycium chinense in a suitable location, and the required amount of memory can be decreased now. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A print-data processing pipeline's high-level Fig. 

[Drawing 2] The conceptual diagram of the flow of the print data which pass along a print-data 
processing pipeline's desirable operation gestalt in a color printer. 

[Drawing 3] The hardware block diagram of a print-data processing pipeline's desirable operation 
gestalt. 

[Drawing 4] The conceptual diagram of merge actuation. 
[Drawing 5] The high-level block diagram of a merge unit. 

[Drawing 6] The conceptual diagram of the input side of a loss nature input buffer. 

[Drawing 7] The conceptual diagram of the output side of a loss nature input buffer. 

[Drawing 8] The conceptual diagram of the input side of loss nature and no losing nature output buffer. 

Prawing 9] The conceptual diagram of the output side of loss nature and no losing nature output buffer. 

[Drawing 10] The conceptual diagram of the shift register used for halftone and a merge printing data 

stream. 

[Description of Notations] 

15,200 Print-data processing pipeline 

201 1st Data Stream 

202 2nd Data Stream 

205 Data Stream from which the 1st was Changed 

206 Data Stream from which the 2nd was Changed 
128 207 Merge unit 

208 Output Data Stream 

209 Merge Data Stream 



[Translation done.] 
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